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Nota Introdutória  
O Cento Nacional de Investigação Científica (CNIC), alicerçada na sua vontade de servir os 
mais altos interesses de todos quantos dedicam o seu trabalho de investigação e esforço às  
diferentes  áreas  do  conhecimento que constituem  o  campo  de  ação das Investigações, irá 
levar a cabo a publicação da segunda edição da Revista Cientifica Multidisciplinar  da 
Sociedade Timorense (RCMdaST).  
O acesso à informação e ao conhecimento científico e tecnológico, sem dúvidas, constitui 
uma condição “sine qua non” para que possamos edificar uma sociedade de conhecimento. 
Para se atingir este desejo é também importante que haja uma permanente articulação e 
interação entre o sector publico, privado e demais atores sociais, o que devera contribuir para 
a criação de redes nacionais e investigação e provavelmente resultar num melhor 
aproveitamento dos recursos humanos, melhor aplicação dos meios financeiros e 
equipamentos disponíveis. 
Na presente edição, tem um carater especial, já que comporta exclusivamente publicar 
resultado dos trabalhos relacionados com desenvolvimento na área de Agricultura e Pecuária. 
A agricultura e a pecuária são atividades agrarias, integrantes do sector primário da economia 
de Timor Leste. Os fatores naturais influenciam fortemente as atividades agrarias – solos 
férteis e água. Entretanto, modernas técnicas e programas de sustentabilidade no processo 
produtivo implementado pode gerar excelentes resultados na produção agrícola.  
Além disso, falamos também os sistemas agrícolas e produção agropecuária em que se 
observa diversos tipos de cultivos ou criações que são praticadas, quais são as técnicas 
utilizadas e como é a situação do mercado, as espectativas dos consumidores e a demanda dos 
produtos. 
A criação e produção de suínos também foram abordados neste edição. Os resultados 
mostram a maior parte dos criadores, são pequenos criadores que se dedicam à criação. O 
sistema de criação, na maior parte dos casos, é ainda muito tradicional. É importante ter em 
conta que muitas famílias timorenses têm animais em casa – como bovinos, bufalinos, 
equinos, suínos e, também, aves. É esta pequena produção de animais que ajuda muitas 
famílias a garantir o dinheiro que vai pagar a educação e outras despesas. Muitas vezes, o 
principal recurso das famílias é a criação e venda destes animais.  
A prevalência das doenças parasitarias (nemátodos – Ascaridia galli) são ainda moderados, 
sendo assim, estes dados demonstram a necessidade de medidas de controle sanitário que 
incluem mudanças na gestão, medidas higiênico-sanitárias, tratamento de animais doentes e 
profilaxia das enfermidades.  
A utilização de vacinas é uma das formas de profilaxias recomendadas visto a importância no 
controle de enfermidades animais, na produção de alimentos e na saúde. Para controlar e 
erradicar uma doença são necessárias ações conjuntas de gestão, saneamento ambiental, 
educação sanitária, quimioterapia profilática, vigilância epidemiológica e viabilidade de 
diagnóstico. São também necessária maior cobertura de vacinação, infraestrutura adequada e 
recursos financeiros para que o controle das doenças seja efetivo. 
Por fim, a RCMdaST quer deixar claramente expressa a sua gratidão pelos contributos dos 
Docentes e Investigadores pelos artigos submetidos, sem  os  quais  não  teria sido  possível  a  
publicação desta edição. 
O CNIC deseja que esta revista cientifica cumpra com as expectativas de todos quantos 
contribuíram para a sua publicação e de todas as comunidades académicas que leiam, numa 
clara demonstração do papel fundamental que os Docentes e Investigadores desta área do 
conhecimento desempenham em prole do avanço científico e técnico, contribuindo de forma 
decisiva para a economia de Timor Leste e para a saúde e o bem-estar das populações. 
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(UNTL) and Calisto da C. Varela (MAP) 
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Rua Cidade de Lisboa, Dili; Phone: +670 77005451;  
Corresponding author: correiavp63@gmail.com 
 
ABSTRACT 
Farmers in Timor Leste have traditionally kept buffalo and cattle for rice puddling 
and ceremonial purposes. The total number of cattle is around 160,000 head and held 
by about 23% of households in Timor Leste. Cattle are kept predominantly in low 
input – low output grazing systems for ceremonial purposes, but more importantly, as 
a source of “savings”. As one of the few sources of cash income for Timor Leste 
farmers, cattle play an important livelihoods role in many areas. Well-established 
cattle marketing systems have emerged to service urban markets in Dili, the informal 
border trade to Indonesia, and to local and ceremonial markets. Beef consumption 
levels are low (around 1kg/person/year), but consumption could be expected to 
increase with population growth and urbanization. The study found that addressing 
rural incomes and under-nutrition are priorities in a country with some of the lowest 
development indicators in the region. After independence in 2002, the GoTL and 
donors had to rebuild institutions from the ground up. This provided major challenges 
but also some scope for experimentation, especially in private sector development. On 
the upstream side of the chain, there were measures to build market-based animal 
health and extension systems but effectiveness proved highly variable. “Traditional” 
cattle management and production practices are resistant to change.  Much of the 
attention in recent years has been in the downstream sectors, where government – led 
or supported by donors – have supported private sector development in the larger 
scale slaughter sector and more “modern” beef retail sector. Health and hygiene 
standards to expedite the process have been issued but not enforced yet. This 
effectively represents an attempt to skip industry development paths of other 
Southeast Asian countries, where centralized service slaughter plants are 
predominant, complemented by other channels. It will be interesting to track the 
progress and outcomes of this industry development strategy.  
Key words: Cattle industry, market, trading, management, consumption 
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INTRODUCTION 
Raising and trading livestock such live 
cattle and beef cattle is one of the 
major livestock activities that most of 
the Timorese farmers are dealing with. 
This activity has been practiced for 
decades, at the same pace and pattern, 
where cattle was traditionally kept 
within a farmer‟s yard or raised in free 
range pasture and further sold to 
consumers through different marketing 
channels. Traditionally, some farmers 
rarely kept their animals for market 
purposes.  The reason is because the 
greater the number of livestock owned, 
the more prestige they would hold in 
the community. However, this practice 
has now changed, as farmers 
understood that they had to trade their 
commodity to meet their family needs 
and that trading animals, as well as 
value-adding such as beef cattle and 
others, seemed to be the only way to 
improve farmers income. 
In addition, cattle provide one of the 
few sources of cash income for Timor 
Leste farmers, and therefore play an 
important role in many areas. 
However, cattle are kept 
predominantly in low input – low 
output grazing systems, partly for 
ceremonial purposes, but more 
importantly as a source of “savings”. 
Cattle production is small-scale but 
commercialised in the west and the 
converse in the east. Addressing rural 
incomes and under-nutrition are 
priorities in a country with some of the 
lowest (non-oil) development 
indicators in the region. Official 
(census) statistics record an annual 
turnoff of about 12,000 cattle, and 
cattle are now held by about 23% of 
households in Timor Leste. 
It is recognized that beef cattle 
production is one way to increase the 
income and food security of farmers in 
Timor-Leste. However, the current 
market is operating in sub-conditions 
and in the local market the quality and 
safety of meat is low. Currently there 
is a lack of data about the current 
livestock supply chain in Timor Leste. 
Because of this, there are some issues 
that need to be answered including: 
what is the livestock production 
system, what is the current market for 
cattle livestock and beef products, 
what is the structure of the market 
supply chain, what are the consumers‟ 
demands and perceptions of local beef, 
and what are the challenges and 
constraints ? All these need to be 
understood to improve the livestock 
industry in the country.  
This study looks at the data and 
analysis from the “Markets and Policy” 
component on “Enhancing smallholder 
beef production in East Timor”. The 
study aims to provide a rigorous, up-
to-date and comprehensive account of 
structures and development issues in 
the Timor Leste beef industry for 
industry stakeholders, including 
policy-makers, development agencies, 
and researchers.  
OBJECTIVE 
The main objective of this study is to 
analyse market and policy component 
on enhancing smallholder beef 
production in Timor Leste.  The 
specific objective is to collate and 
update information of the structures of 
the industry that have changed; to 
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understand the Timor Leste beef 
industry;  to document and calculate 
information and statements about the 
industry; and finally to provide 
recommendations that will be used in 
policy formulation.  
RESEARCH APPROACH 
The study takes a “whole-of-industry”, 
sub-sector approach. Rather than being 
treated separately, socio-cultural, 
institutional, governance and policy 
dimensions are incorporated into the 
sectoral analysis. Analysis is 
predominantly qualitative in nature, 
which is required to understand the 
complex relationships in the industry 
given the paucity of reliable 
quantitative data available. Analysis is 
set mainly at macro and meso-levels.  
The analysis draws on a range of 
sources, including statistics, reported 
surveys and interview material. Cross-
verification of the multiple sources 
aims to provide a robust account of the 
industry. The extensive literature 
review includes a limited number of 
published articles and larger number of 
unpublished reports. The report aims to 
draw these reports together, and 
provide a critical review and update. 
This is complemented with primary 
research, especially in the form of 
fieldwork and workshops. Interviews 
were conducted with the full range of 
stakeholders, including farmers, traders 
and spotters, slaughterhouses, butchers 
and retailers in Dili, government 
officials at central, district and sub-
district levels, suco level chiefs, 
extension agents, and vets.  
In subsequent stages of the project, this 
study will be supplemented with 
forthcoming micro-level and more 
quantitative analysis from project 
surveys (“situation analysis” and 
household surveys), site monitoring 
and the budgeting of households and 
agribusiness actors.  
RESULT AND DISCUSSION 
National Industry - Macro drivers of 
the industry change and 
development indicators  
Timor Leste has a turbulent modern 
history interspersed with foreign rule, 
war, independence in 2002 and periods 
of political instability. The country has 
sustained growth rates of between 8% 
and 14% since 2007 (World Bank 
2015), but is amongst the most oil-
dependent country in the world. Non-
oil per capita GDP was $610 in 2010 
(RDTL, 2010) and is a low-middle 
income country, ranked 128 (of 187) in 
the World Bank Human Development 
Index. Half of the population falls 
below the national poverty line of 
$1.25 per day. Following three years of 
double-digit inflation, commodity 
price rises eased in 2014 (Asian 
Development Bank, 2014).  
The national population of TL in 2010 
was 1.07 million. This represents an 
annual average increase of 2.41% over 
2004, the highest in the Asia-Pacific 
region and the highest fertility rates in 
the region. At these rates the 
population will double by 2039. Timor 
Leste has an urban population of just 
27%, one of the lowest in the world. 
However 43% of the urban population 
is located in the three districts of Dili, 
Emera and Baucau, and Dili has a 
population growth rate of 4.8% (NSD 
and UNFPA, 2011). livestock – in 
 7 I P a g e 
 
order of importance pigs, cattle, 
buffalo and chickens. Revenue from 
livestock in rural areas is higher than 
from non-agricultural activities (off-
farm labour) or transfers such as 
pensions and welfare (NSD, 2011). 
Livestock play an important role in 
cultural and traditional activities 
including weddings, funerals, dowry, 
and sacrifices.  
The main crops in Timor Leste are 
corn, rice and cassava and, in semi-
subsistence systems, more than two-
thirds are self-consumed by farmers 
that grow the crops. About half of all 
fruits and vegetables and virtually all 
coffee is sold off-farm. However, the 
majority of agricultural cash income in 
rural areas is derived from In 2010, 
eighty per cent of households in Timor 
Leste raised livestock and 23% (or 
43,000 of 185,000 households) raised 
cattle, but this can be as high as 30% in 
western areas of the country.  
In addition, about 19,000 households – 
or 10% of all households – raise 
buffalo (NSD, 2011). Both poor and 
non-poor households raise cattle, and 
sell about the same proportions of their 
cattle, but the average size of the cattle 
holdings for poor households (1.1 
head) was half that of non-poor 
households of 2 head (NSD, 2008).  
Statistics 
Beef cattle production indicators are 
presented in Figure 1. With a history 
dominated by buffaloes, Timor Leste 
has a short history in beef cattle 
production, based on the introduction 
of Bali cattle from Indonesia from the 
late 1970s. The withdrawal of 
Indonesia in 1999 saw a very large 
scale killing of cattle by the Indonesian 
army.
 
Figure 1. Buffalo and buffalo meat production indicators 
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in 2013, 11,500 (see figure 2) of which 
may have been slaughtered producing 
1,150 tonnes of beef (at 100kgs carcass 
weight). This indicates a very low 
slaughter rate (per 100 head of cattle)  
of around 7.3%. However, estimates 
suggest that turnoff numbers may be 
higher – taking into account slaughter 
in Dili and for live export - of around 
22,000 head indicating a turnoff rate of 
13.5%.  
Figure 2. Cattle and beef production indicators.  
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again in the more extensive grasslands 
of the east (Viqueque, Lautem, 
southern parts of Baucau) and the 
south (Same). Cattle are distributed 
relatively densely and evenly in 
Oecussi. Cattle densities are lowest in 
the mountainous central zone of the 
country (Aileu, Ainaro, Manatuto, 
parts of Manufahi). Cattle numbers 
combined with data on the numbers of 
households that raise cattle allows for 
calculation of average scale of cattle 
production by suco (Figure 3). While 
most cattle are raised in western areas, 
these are raised by large numbers of 
households (nearly 13,000 in Bobonaro 
and Cova Lima.) As a result, 
households in this western area raise a 
mid-range number of cattle (generally 
from 2.3 to 6.9 head). The central 
mountainous area have a low scale of 
production, but herd sizes are 
relatively high (4.7 to 6.9) in the south. 
With more extensive land areas, the 
scale of production increases into the 
eastern districts of Viqueque and 
Lautem, where households in several 
sucos have average herd sizes of 7 to 
12 head.  
 
Table 1. District cattle and household indicators in the cattle sector, 2010  
 Households with 
cattle 2010 
Annual average 
increase since 
2004 
(compounded) 
% of 
households 
with cattle 
2010 
Cattle 
numbers 
2010 (head) 
annual average 
increase since 
2004 (comp.) 
Av herd size 
2010 (head 
/ 
household) 
Timor Leste 43,028  1% 23% 161,654  3% 3.8 
Ainaro 1,688  1% 17% 6,435  7% 3.8 
Aileu 2,139  1% 31% 4,697  5% 2.2 
Baucau 1,511  -2% 7% 6,165  -1% 4.1 
Bobonaro 7,313  1% 43% 29,235  3% 4 
Covalima 5,472  4% 49% 22,378  8% 4.1 
Dili 779  1% 2% 3,597  8% 4.6 
Ermera 4,755  2% 25%      11,255  4% 2.4 
Liquica 3,276  4% 32% 8,018  5% 2.4 
Lautem 2,853  2% 25% 16,874  7% 5.9 
Manufahi 2,039  2% 26% 7,559  5% 3.7 
Manatuto 1,590  1% 23% 6,204  6% 3.9 
Oecusse 6,178   44% 16,562   2.7 
Viqueque 3,435  -1% 25% 22,675  3% 6.6 
Source: NSD and UNFPA, 2011 
It is important to note, however, that 
scale of production is not necessarily 
an indicator of commercialisation. This 
is indicated in NSD (2008) data 
reported in Williams (forthcoming) 
that records household cattle sales and 
income in sub-districts throughout 
Timor Leste. Cattle sales were low 
throughout Timor Leste as households 
in all sub districts sell less than 1 cow 
per year, but cattle sales are highest in 
western areas due to more intensive 
systems (including cropping) and 
proximity to border and access to Dili 
markets. Conversely in more remote 
eastern areas like Lautem, cattle are 
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raised in larger household herds in 
more extensive systems for long 
indefinite periods with low turnoff 
rates. There are corresponding patterns 
for income from cattle sales. That is, 
on a regional level, there is an inverse 
relationship between scale of 
production (household herd size) and 
levels of commercialisation (sales).  
Cattle and beef value chain 
Figure 3 provides a stylised diagram of 
the Timor Leste beef industry with 
some notable features. First, there are 
few commercial inputs into the cattle 
production sector. Almost all 
investment, breed services and feed is 
derived from within the household 
systems. Farmers also manage most 
animal health problems independently, 
but the state and development agencies 
have paid considerable attention to 
building public and private systems 
(although these can be hard to see on  
 
the ground). The vast majority of cattle 
are produced in “mixed” cow-calf – 
feeding households, in various 
production systems (from extensive 
grazing to cut and carry). There are 
only a small number of specialised 
fattening households (that buy in 
feeders) the majority of which are 
contracted to CCT (in Oecussi) are 
integrated (as holding areas) into 
trading operations.  
From this common supply base, there 
are various inter-linked supply chains 
as follows:  
 At the top of the diagram, about 
5,000 cattle (or 25% of national 
turnoff) are slaughtered for 
ceremonies. These can be supplied 
from the household and family 
networks, from traders, or even 
CCT in Dili;  
 The majority of cattle are marketed 
through spot marketing systems in a 
hierarchy of collectors, smaller 
traders (that buy cattle) and larger 
traders (with the working capital to 
buy in larger quantities).  
 Another 5,000 cattle or so are traded 
live across the border to Indonesia, 
although this informal trade has 
been disrupted in recent years;  
 This leaves about 1,000 cattle that 
are sold outside spot markets, 
approximately 360 through CCT 
and 660 that are (service) 
slaughtered through the central 
abattoir in Dili and to three private 
butcher shops. These can be 
regarded as “higher value” supply 
chains;  
 The centralised abattoir and butcher 
shops have not yet developed the 
capacity to replace imports, which 
is high-value but small trade 
(equivalent of 1,000 head). 
 Government, development agencies 
and larger agribusiness actors aim 
to increase the relative importance 
of the higher value sector 
(especially centralised slaughter and 
butcher shops) and reduce the 
relative importance of other chains, 
including ceremonies. 
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Business Opportunities and Support Services (ILO and donors) - cattle marketing links,
centralised slaughter, butcher shops
Certification for movement,
- NDVP (Comerce), quarantine,
police, suco chiefs
Production
- NDVP (Livestock), livestock officers to sub-
district level (SPVD)
- Livestock extension officer @ sub-district
- Animal production centres
- General ag extension agent @ suco level
- UNTL
Integrated cow-calf /
fattening households
- Extensive systems
- More intensive
- 43,000 households
~22,000 head turnoff
Meat hygiene
- NDVP (Commerce)
Animal Health
- NDVP (Vet Services)
- MAF Directorate of Quarantine
and Biosecurity
- Laboratory
- Vet clinics & vets
Cermonies
- localised & urban
~ 5,000 hd/yr
Animal
heath
-
vaccinati
on
- Vet
clinics
- Village
Livestock
Workers
Inputs & services Cattle production Cattle marketing Slaughter Retail & consumption
Fattening
households or
companies
- small  numbers
Credit
- informal
(friends,
relatives)
traders
- formal
credit
missing
Breeding
- hh bulls,
natural
mating
-
no AI /
breeding
services
Spotters & collectors
Traders
- up to a dozen / district
- large variation in scale &
operations
CCT
- holding  /
marketing
~360 hd/year
Butchers
- Districts, dozens in total,
~5,000 hd/yr
- Dili, 16 butchers
~5,000 hd/yr
Dili abattoir
(service slaughter for butcher
shops)
~660 hd/yr
3 butcher shops
in Dili
Stalls in wet
markets
- districts
(periodic)
- 2 big markets
Dili
7 supermarkets
in Dili (some act
as wholesalers)
Feed
- own
feed
- limited
trade/
value
- no feed
manufact
ure
In-home
consumption
Sales @
slaughter area
Out-of-home
consumption
- Hotels &
restaurants
Indonesian live cattle trade
~5,000 hd/yr
Beef imports
- 26 tonnes
= ~1,00o head
Integrated
Discrete
Integrated
Discrete
Int
eg
rat
ed
Contract
1kg/
cap/yr
Integrated
Industry planning and policies
- Ministry of Agriculture and Fisheries (MAF), National Directorate of Livestock and Vet Services (DNVP) (SPVD at district levels)
 - Minister of Economy and Development
- Ministry of Commerce, Industry and Environment (MICA)
Slaughter activity, inspection &
permits
- NDVP (Commerce)
Street vendors
- Ministry of Health
- National Directorate for Food Inspection (MICA)
BOSS, Mercy Corps, other ACIAR, World Vision (forages)
Agencies & jurisdiction
Figure 3. Supply chains and agencies in the Timor Leste beef 
industry 
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Policy 
As could be expected in a newly-
independent, low-income country with 
a beef industry with a short history, the 
industry is at an early stage of 
development marked by low input–low 
production systems, rudimentary 
marketing and processing systems, 
significant animal disease and food 
safety issues, and low product 
“quality”. The GoTL have sought to 
develop the beef industry with, as also 
could be expected, assistance from 
external development programs.  One 
key policy document (DGLVS, 2013) 
presents a broad, comprehensive policy 
framework for development of the 
sector consisting of three broad over-
arching strategies: increased cattle 
production and productivity; an 
increase in public goods (especially 
animal health); and import replacement 
and export promotion.  
 On the production side, several 
practice changes in forage and cattle 
management appear adaptable to 
Timor Leste to increase productivity. 
However, uptake of these changes in 
small-holder systems means changes in 
deeply embedded practices and 
outlooks that is a long term process. 
Few resources or programs focus on 
cattle production and, as is the case 
throughout the region, extension 
activity highly variable. Improvement 
in animal health sector has especially 
been done through training and 
recruiting “village health workers” on 
an   incentive or user-pays basis with 
mixed results. Import replacement (153 
tonnes of beef in 2014), let alone 
exports is not a realistic goal yet.  
Much of the policy attention in recent 
years has been on downstream sectors 
of the chain (cattle marketing, 
slaughter and retail) through funding 
from government and development 
agencies and – necessarily in parallel – 
regulation. The aim is to promote a 
shift from small- scale slaughter and 
retailing structures to more centralised 
and corporatised structures in order to 
improve food safety and product 
quality that will generate margins that 
can be passed back to farmers in the 
form of higher prices (if based on 
weights over-the-scales). This is 
effectively an attempt to “leap frog” 
other intermediate models of 
development dominated by spot 
markets, service slaughter plants 
integrated closely with wet markets 
(seen throughout Southeast Asia, see 
other country profiles). Time will tell if 
this strategy can be implemented and 
enforced and will prove successful.  
Input sector 
Feed; the overwhelming majority of 
cattle feed is sourced through grazing, 
crop residues and forages on-farm or in 
nearby areas, with few external 
suppliers of concentrate or mixed feeds 
and minerals (except salt). There is 
however a fledgling market in forages 
in some areas (Oecussi) especially 
where there are concentrations of 
fattening and trading households. MAF 
is interested in promoting a feed 
market (including forages and 
nurseries) to increase the supply of 
feed and so that farmers will 
“understand” the value of feeding 
better.  
  
 Breeds and breed improvement; 
virtually all cattle in Timor Leste are 
Bali breed, bred through natural 
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mating by bulls owned by the 
household. Peak calving tends to be in 
the middle of dry season, when feed 
resources for the cow is diminishing. 
However, as is the case in eastern 
Indonesia, Bali cattle are well adapted 
to their harsh environment of low or 
variable nutrition, reflected in 
generally good body condition and 
high inherent fertility (Lindsay and 
Entwistle, 2003). The low mature size 
(cow mature weight is about 275 kg) of 
these cattle is an advantage because it 
infers low maintenance, but does not 
reduce production efficiency is 
enhanced by their adaptation to the 
situation. There have been limited 
imports of other breeds into Timor 
Leste (Brahmans), but there does not 
appear to be a serious policy measures 
to. A shift to larger breeds would be a 
retrograde step because the (limited) 
feed available is increasingly used for 
maintenance and less for production 
(Poppi et al., 2011).  
  
Disease and veterinary service; 
Animal health problems that effect 
cattle and buffalo in Timor Leste 
include internal and external parasites, 
brucellosis and haemorrhagic 
septicaemia. Government and external 
agencies pay significant attention to 
animal health through vaccination, 
disease surveillance and treatment, the 
development of the national laboratory, 
the development of Animal Health 
Centres, the training of vets and 
various regulations. Animal health is 
seen as a public service, but the GoTL 
is seeking to develop private sector 
delivery systems. As could be expected 
in a fledgling country, there are major 
challenges in building an effective 
animal health and veterinary system. 
There are, for example, difficulties in 
buying, importing, distributing and 
applying vaccines (especially with 
poor cattle handling facilities). Donor-
designed systems of fostering market-
based animal health services – 
including training of “Village 
Livestock Workers” provide services 
for a fee, and outlets for basic 
veterinary products – have not been 
successful. While farmers are clearly 
concerned about animal diseases and 
the associated mortalities and low 
performance, they are generally not 
willing to pay for these services. It is 
likely that many animal health 
problems are symptomatic of poor 
basic animal husbandry practices 
including under-nutrition, lack of water 
and poor pen hygiene.  
  
Extension system; Timor Leste had an 
extensive extension network under 
Indonesian rule. After independence, 
resource limits and World Bank advice 
meant that Timor Leste did not seek to 
establish a public extension system, 
which was to be filled by the private 
sector and NGOs. This proved 
inadequate, and in the 2000s, 
government and development agencies 
embarked on the daunting task of 
building an agricultural extension 
program with international support. A 
Policy for Agricultural Extension was 
drafted in 2008 with a system designed 
to provide publically funded services 
free of charge to farmers by the 
Ministry of Agriculture and Fisheries. 
There are specialist livestock officers 
down to (65) sub-districts, and 
agricultural generalists down to (442) 
townships. It was envisioned that the 
extension agents would complement 
the Village Livestock Workers.  
Cattle production system 
Timor Leste has a short history in beef 
cattle production but grew under 
Indonesian rule and has spread rapidly 
throughout the country. Households in 
virtually all areas of Timor Leste raise 
cattle using whatever resources are 
available. Production systems vary 
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around the country due to a mix of 
factors including climate and 
resources, infrastructure and access to 
markets, and culture, but bear some 
common characteristics.  
The country has a monsoonal climate 
with wet and dry seasons that vary by 
area. In general rainfall is lower in the 
north and higher in the south. Distinct 
dry seasons result in feed gaps and 
insufficient water supply for livestock. 
The vast majority of cattle are grazed 
for all or most of the year on 
grasslands, scrubland or scavenging 
around the village. Cattle can be 
penned at night, seasonally, or in some 
cases not at all. There is however often 
integration into the cropping sector. 
Corn is grown throughout Timor Leste 
and rice is grown in wet season or on 
irrigated areas and cattle commonly 
graze on stubble after harvest. 
Seasonal access to cropland and 
grasslands is governed by local rules. 
There have been long-standing efforts 
(especially from missionaries) to 
introduce cut and carry for crop 
residues, which happens in many areas, 
but it is widely acknowledged that crop 
residues and storage are under-utilised, 
as are tree forages (gliricidia and 
leucaena) except in some areas (e.g. 
Oecussi). There have also been 
programs to introduce forages – either 
by utilising existing tree forages or 
planting new tree and herbaceous 
legumes and grasses – but is confined. 
Sago palm is commonly fed in dry 
season through much of Timor Leste.  
Timor Leste researchers commonly 
differentiate between extensive, semi-
intensive and intensive systems, 
although definitions can be blurry and 
data on the relative importance is 
limited (Soares, 2010). Cattle are 
produced predominantly in 
“unspecialised systems” where the vast 
majority of farmers own cows to 
produce calves that are fed to slaughter 
weight. That is, there is little 
specialisation in production where 
particular areas or producers focus on 
particular activities (e.g. cow-calf 
production or fattening) based for 
example on resource endowments and 
market access.  
Thus, cattle in Timor Leste are raised 
in low input – low output systems. 
With low inputs (feed, labour, capital), 
outputs are also low (live weight 
production) as are intermediate 
performance indicators (calving rates, 
growth rates, mortality rates, turnoff 
rates). These production systems are 
not necessarily inefficient per se, 
especially as costs are low. However, 
cattle production systems in Timor 
Leste can be seen as inefficient insofar 
as existing resources are under- utilised 
or not used in a strategic way to meet 
key constraints. There is substantial 
opportunity to increase production and 
production efficiency.  
For the purposes of discussion, five 
beef cattle zones in Timor Leste can be 
identified: the east and southern 
grassland zone; the western border 
zone; the northern dry zone; Oecussi; 
and the central-west mountain zone. 
Broad characteristics of the “beef 
zones” include:  
 Eastern and southern grassland zone 
(Lautem, Viceque, Manufahi). This 
zone is characterised by relatively 
high rainfall and long(er) wet 
season, and open savannah 
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grasslands. Buffalo are prevalent in 
these areas and cattle are kept in 
relatively large herd herds (average 
of 6 head in Lautem), but in 
uncommercialised, low input – low 
output systems.  
 Western zone (Bobonaro and Cova 
Lima). Rainfall grades from low in 
the north to wet grasslands in the 
south. This diverse region supports 
a large number of cropping and 
livestock activities, including small-
scale but relatively densely 
populated and “commercialised” 
cattle production systems. Partly for 
cultural reasons  
 Northern dry zone (Liquica, Dili, 
Bacau). Low rainfall limits 
agricultural options and seasons in 
the north of Timor Leste. The 
northwest has traditionally been a 
significant cattle production area 
due to proximity to both the Dili 
and Indonesian markets.  
  Oecussi; The climate and terrain of 
Oecussi incorporates many of the 
characteristics of the dry northern 
zone. Limited agricultural options, 
proximity to Indonesian markets, 
and a history in cattle production 
and tree forages, mean that cattle 
production systems are relatively 
well-established.   
 Central-west mountain zone. Steep 
terrain, poor roads, alternative 
agricultural activities and lack of 
feed mean that cattle systems are 
sparse and uncommercialised in this 
area, and less suited to development 
projects or programs.  
Cattle Marketing  
The vast majority of cattle are traded 
through spot markets, populated by a 
familiar hierarchy of actors. 
Slaughtermen and traders have 
extensive purchase networks, and can 
buy direct from farmers, or through 
local level collectors and spotters. 
Most end-buyers require only small 
lots (e.g. to slaughter 3-7 head per 
week), and traders try to aggregate a 
full truck (7-9 head depending on size) 
to reduce transport costs, especially 
where there are significant distances 
and poor roads.  
Road infrastructure is generally poor 
and many secondary roads impassable 
in wet season, but infrastructure is 
improving with major new roads to the 
west and south. Even with few 
specifications, it can take some time to 
aggregate a truckload of cattle, which 
incurs search, holding and trucking 
costs. Most slaughtermen and traders 
also dealt with buffaloes too. Cattle are 
mostly purchased through visual 
assessment, where buyers estimate the 
carcass weight / yield of the animals 
and costs to establish a price.  
Farmers have a strong preference for 
immediate cash payment, but various 
payment arrangements can be 
negotiated where there is trust and 
established relationships. Because of 
the low density of cattle numbers and 
turnoff, there is very limited 
development of live animal markets, 
and cattle are aggregated near points of 
slaughter.There is also a large and 
vibrant trade in cattle, buffaloes and 
other animals for ceremonies. The 
chains can be short, for example a 
farmer slaughters their own animals, or 
draws on reciprocal obligations and 
debts from families and kinship 
groups. However, ceremonies can 
require very large numbers of animals, 
so often have to be bought in through 
collectors or traders, markets or 
agencies.  
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Like other countries, farmers and other 
stakeholders hold a widespread a 
perception that cattle prices are “too 
low” or “not fair” and that traders and 
slaughtermen make “too much 
money”. There certainly appears to be 
areas where the system could be 
improved, but the dominant “spot” 
cattle marketing system is not 
dysfunctional. For example, while 
traders inevitably know market prices 
and the end-value of animals better 
than farmers, most farmers have access 
to price information and can select 
between multiple sales channels. While 
slaughtermen and traders no doubt 
have trading territories and alliances, 
there is still competition for cattle at 
local levels, and don‟t appear to 
making windfall margins, given the 
costs and risks involved. Modern 
butchers have sought to buy cattle 
over-the-scales on a per kilogram basis 
using a price schedule. This is 
encouraged by government and 
development agencies, but the butchers 
also prefer to buy over-the-scales to 
increase business certainty and avoid 
over-estimating meat yields.  
The per kilogram live weight price 
schedule of the modern butchers for 
cattle landed at Tibar in the second half 
of 2014 and first half of 2015 was: 
>250kgs - $2.70; 200-250kgs - $2.50; 
<200kgs - $2.00. Prices dropped about 
10 cents in the latter half of 2015. 
Prices for the heaviest animals were 
$2.30 in 2013. After taking into 
account the weights of the cattle and 
transport and other costs, these prices 
appear to be similar or competitive 
with the prices paid by other traders 
and slaughtermen.  
Processing Sector 
Like the retail sector (markets), the 
slaughter sector is dominated by 
rudimentary, low-cost structures but is 
also comprised of traditional structures 
and more “modern” structures. Also 
like the retail sector, the GoTL is 
seeking to move the relative 
importance of these structures toward 
more modern structures through 
regulation, inspection and 
centralisation of structures. 
Implementation will also be difficult, 
and could be expected to increase costs 
and prices.  
Slaughtermen kill the vast majority of 
cattle in Timor Leste and have several 
structural features. They operate in 
rudimentary, individual facilities, 
where butchers operate in certified 
service slaughter facilities. 
Slaughtermen operate integrated 
operations – upstream and 
downstream. Because slaughtermen 
take ownership of cattle and beef, they 
are powerful actors in the industry. 
This provides opportunities to develop 
agribusiness especially though links 
between slaughtermen and producers. 
At the same time, however, the 
slaughtermen are relatively small and 
speculative. Unlike abattoirs in some 
countries (e.g., China) that take 
ownership of product, they don‟t enter 
into long-term contracts or provide 
inputs and services to secure supply.  
Varela (2014) conducted a study of 35 
slaughtermen across Timor Leste, 
which represents most of the 
slaughtermen in the country. Sixty 
percent of the slaughterhouses kill one 
head per day, most slaughter daily 
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overnight or in the morning. Half buy 
directly from farmers, and the other 
half both from farmers and traders. 
Most of the slaughter areas did not 
have walls, and 40% no rooves. 
Worker numbers ranged from 2 to 13 
people, with the biggest category 
employing four people, with most 
wages of $5/day. Cattle killed were 
very light  around 40kg to 100 kg 
carcass weight. All of the 
slaughtermen sell beef to markets and 
consumers, with 74% to restaurants as 
well.  
Because of low hygiene and food 
safety standards of the slaughtermen, 
the state has sought to regulate the 
slaughter sector through the 
development of a new regulation titled 
the “Slaughterhouse Permit Regime”, 
introduced to complement stricter meat 
marketing regulations). The 
regulations aim to force slaughtering in 
Dili into a centralised abattoir 
refurbished through funding from 
government and donors and opened in 
2012.  
The model is that the company with 
the operating licence of the plant will 
provide slaughtering services for the 
large number of slaughtermen for a fee 
($30 per head). The operator then pays 
passes on a proportion of this ($7.50) 
to government as part payment for 
government costs. The plant has a 
capacity of perhaps 50 head per day. 
However, at present (2015) the plant 
kills 45-53 head per month, an average 
of 4 days a week, and 2- 4 head per 
day.  
Like the meat marketing regulations, 
slaughter regulations will be difficult 
to apply because of resistance from 
small butchers, and the employment 
and possibly price effects. The abattoir 
is also located about 10 kms from Dili 
wet markets, so pose some cold storage 
and transport logistic difficulties and 
costs. The regulations and rollout of 
the more “modern” slaughter system is 
planned in four districts too (with 
priority in Maliana and Baucau) but 
these plans have been delayed, given 
the challenges even in Dili.  
This policy approach could eventuate 
in several ways. One is that private 
butcher shops increase in number and 
volume, all slaughter is channelled 
through the centralised plant, and the 
abattoir becomes viable. In this case, 
there may be opportunity for the 
development of higher value beef 
markets and import replacement in the 
longer term. The other eventuality is 
that regulatory measures to centralise 
downstream sectors are not 
implemented, the plant is used only for 
a small market in “modern butcher 
shops” and that the state are forced to 
subsidise the slaughter facilities 
indefinitely. Or there may be other 
permutations, or continuation of 
systems operating side-by-side in 
segmented chains.  
Beef Market and Consumption  
Consumption levels;  According to 
asurvey conducted by Directorate of 
National Statistics and World Bank 
(2008), per capita meat consumption 
levels in Timor Leste are low at 3.3 
kg/year. This level is considerably 
lower than WHO standards of 10.1 kg. 
Given the lack of reliable data on beef 
consumption, net per capita supply can 
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be used a proxy for per capita 
consumption. This varies depending on 
the domestic production estimation 
method used. Based on the census 
data, average annual per capita bovine 
meat consumption in Timor Leste may 
be 0.95kg (0.56 kg beef and 0.39 kg 
carabeef). Based on trade/slaughter 
data, bovine meat consumption may be 
1.19kg (0.96kg beef and 0.23kg 
carabeef). These bovine meat 
consumption levels are significantly 
lower than the average for least 
developed countries of 4.8 kg, lower 
than Indonesia (2.5 kg) and indeed 
lower than all Asian countries with the 
exception of North Korea.  
There are several drivers of beef 
consumption. Beef consumption is 
clearly constrained by low incomes, 
with mean per capita incomes per 
month of $62 - urban $93 and rural 
$50 (NSD, 2011). Beef consumption 
could be expected to increase with 
sustained income growth. Another 
driver of consumption is population 
growth of 2.41% per year which, if 
continued, will double the population 
by 2039. Because of urban migration, 
annual population growth in Dili is 
4.8%, where net per capita supply of 
bovine meat is estimated at 3.94 kg, 
three times higher than the national 
average.  
Within the context of aggregate beef 
consumption levels, consumption 
differs significantly by retail and 
distribution channels including wet 
markets, supermarket, 
hotels/restaurants, butcher shops and 
ceremonies. For an idea of the relative 
importance of these, in a survey of 271 
urban consumers predominantly in 
Dili, Serrão et al. (2007) found that 
43% buy from local markets, 26% 
from street sellers, 9% purchased in 
supermarkets and 23% from other. 
They also found that 96% of the beef 
purchased was fresh.  
Timor Leste has a hierarchy of 
markets consisting of: two major 
markets in Dili (Manlewana and 
Taibesi); two regional hubs (Baucau 
and Maliana that trade seven days a 
week); periodic markets in district 
centres (1-2 days per wk); and small 
markets in sub-districts. Most 
agricultural product are moved down 
the hierarchy, but there is also upward 
movement. In Dili, there are at least 
seven markets that sell beef, and 
numerous street vendors. Hygiene 
levels are generally low, adulteration is 
common, and scales are commonly 
inaccurate. After many years of 
development, the GoTL enacted a 
regulation to effectively ban the selling 
of meat in small markets that cannot 
comply, and aimed to effectively 
concentrate meat sales in the two big 
markets. The GoTL will clearly have 
difficulties in implementing and 
enforcing the regulations in Dili let 
alone nationally. Centralisation of 
markets entails increased travel from 
suppliers and customers, there are high 
levels of employment amongst 
slaughtermen and stallholders, and will 
increase costs.  
Supermarkets; are a significant 
channel for beef retail in Dili where 
there are seven major supermarkets. 
The vast majority of beef stocked is 
imported, frozen, pre-packaged 
product. Customers include the 
growing Timorese middle class, and 
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expatriates, and the higher-end Hotel, 
Restaurant and Institution (HRI) trade. 
Prices are 20-30% higher than market 
prices for fresh domestic generic 
product. Three major supermarkets 
have the cold storage facilities to 
import, wholesale and distribute frozen 
beef. Only one or two supermarkets 
stock domestic beef due to concerns 
about food safety and supermarkets 
have not yet developed beef 
butchering, packing and presentation 
skills. However, there are prospects 
that these conditions may be able to be 
met through the centralised abattoir 
and the “modern” butcher shops). This 
chain would however require 
considerable development, most 
importantly in the capacity to 
consistently supply large volumes of 
safety- and quality-assured beef. If 
import data on frozen beef is a guide, 
this is not a large channel, but is has 
potentially higher value.  
Modern butcher shops; A significant 
development in the beef retail sector in 
recent years is the development of 
“modern” butcher shops, where the 
private sector actors are in the 
“modern” cattle marketing, slaughter 
and retail beef program of BOSS. 
There are currently two butcher shops 
in Dili, but these may expand into the 
future. The shops transport quarter  
carcasses from Tibar abattoir for 
butchering and cold storage in the 
shops, and butcher and sell about 20 
different cuts and products presented in 
chilled glass cabinets. The beef is 
bought by more discerning customers 
but the butchers say that local residents 
buy small amounts of  owner value 
beef or secondary cuts from the 
butcher shops because of the better 
safety standards and accurate scales.  
Beef Prices  
Reliable price series of beef or cattle 
are not available, while Table 2 
provides a snapshot of beef prices 
through different retail outlets.  
 
Table 2. Prices of beef in various retail outlets in TL, 2013-14  
Retail outlet 2013 2014 
Local markets  
(fresh local)  
Lospalos district market. Generic beef 
$5/kg  
 
Dili markets  
(fresh domestic) 
Comoro market. Generic beef $6/kg  Manlewanamarket. Generic beef 
$6.50/kg Taibesi market. 
Generic beef $7.50/kg on 
accurate scales Generic beef 
$5/kg on inaccurate scales 
Supermarkets  
(frozen imported)  
KManek  
Leg bone-in $9.90/kg Striploin 
$30.50/kg Leader supermarket Osso 
buco $9/kg (local) Sirloin $10.30/kg 
“Boneless beef” $9.25/kg Boneless 
rump $9.60/kg  
 
Butcher shops  
(fresh domestic, 
some vacuum- 
packed)  
Ebai butcher shop  
Topside $9/kg Silverside $9/kg Eye 
round $9/kg Scotch fillet $13/kg T 
bone $15/kg Rump $12/kg Tenderloin 
$20/kg Sirloin $13/kg  
Talho Moris butcher shop  
Oyster blade $9.50/kg Rendang 
$8.95/kg Eye round $9.50/kg 
Silverside $10/kg Steak $10/kg  
Ribs $7/kg Tenderloin $25/kg  
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The prices suggest that generic beef 
prices in Dili are not dissimilar to those 
in Kupang (MoA, various years). 
Prices in Kupang in 2013 averaged 
Rp70,313/kg and the average exchange 
rate was 10,404 (equivalent of $6.80 / 
kg). In 2014, the average price was 
Rp76,458 and the exchange rate 
increased to  
Rp11,836 (equivalent of $6.50). While 
prices of cattle sold to Indonesia are 
higher than those to Dili, there appears 
to be integration between beef markets. 
Table 2 also suggests significant 
premiums (of around 35%) for generic 
type cuts sold through higher value 
chains (supermarkets and butcher 
shops).  
International trade  
Beef imports  
While Timor Leste produces enough 
beef to be self-sufficient in beef, it has 
not yet developed structures to 
consistently meet demands of the 
supermarket and high-end HRI trade, 
which is largely met by imports. The 
vast majority of the beef is in frozen 
form. In 2009-2012, Timor Leste 
imported about 100 tonnes per year 
from Australia and New Zealand at a 
value of around US$8/kg, or 
US$800,000 per year. Beef from these 
two countries reduced to 26 tonnes in 
2013 but  
increased substantially to 153 tonnes in 
2014 (UNComtrade, 2015). With an 
average value of $6.70/kg, this is 
higher than domestic prices. Very little 
fresh beef was imported until 2014 
when 10 tonnes was imported from 
Singapore (average value $7/kg). The 
volume of beef from all sources 
(frozen and fresh) would be the 
equivalent of about 1,000 cattle.  
 
Figure 3. Frozen beef imports to Timor Leste. 
 
Source: UNComtrade accessed October, 2015 
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From 2011 to 2013, statistics show 
larger imports of frozen “beef” from 
mainly Malaysia but also Singapore of 
278 tonnes in 2013, although this 
dropped back to 64 tonnes in 2014. 
The price of the product from Malaysia 
was just $5.25 in 2015, lower than 
domestic prices.  
Formal cattle exports  
With a narrow economic base, Timor 
Leste has limited non-oil exports, 
dominated by coffee and textiles. 
Cattle and buffalo exports to Indonesia 
were one of Timor Leste‟s few export 
commodities. Export numbers were 
officially reported (by MAF) when the 
trade was formal before 2010. 
Numbers declined from a peak in of 
3,000 head in 2005 to 2,000 in 2007 
and 900 in 2009. However these 
numbers are certainly under-stated as 
they are reported elsewhere as high as 
6,000 in 2006 (MAF Agribusiness, 
2007). MAF also recorded that 76 
buffalo were exported in 2009 and 
nearly 5,000 hides in 2009. This would 
account for most of the cattle and 
buffalo slaughtered in Dili and a 
proportion of bovines killed in the 
districts. While the hide trade remains 
legal, data is not available.  
Pre-2010, cattle legally traded over the 
border was officially conducted 
through accompanying documents and 
processes. In practice, processes were 
simplified or by-passed on both sides 
of the border. Indonesia was 
conciliatory with Timor Leste in 
discussion on the trade. In a special 
arrangement with Timor Leste, 
authorisations from Jakarta were not 
required if cattle were transported 
overland to West Timor. Indonesia 
allowed exports from Timor Leste 
through an Export Permit rather than a 
Health Certificate based on standards 
set out in the WTO Agreement on 
Sanitary and Phytosanitary Measures 
(WTO-SPS). In an agreement signed in 
2005, Timor Leste was given 2 years 
to adhere with WTO-SPS processes. 
When this was not forthcoming, the 
agreement was extended for 2 years to 
2007 and then another 2 years to 2009. 
Indonesian and international agencies 
urged Timor Leste to sign the 
agreement, but could not fulfil all 
criteria so the official trade was shut 
down at end of 2010 (Sendall and 
Associates, 2006).  
Informal cattle exports  
With growing demand for cattle in 
Indonesia, the informal trade continues 
at perhaps the same scale as the pre-
2010 trade of about 5,000 head per 
year. Volumes declined, however, in 
2015, especially with the devaluation 
of the Rupiah (of 34% against the US$ 
since January 2013 and 14% since 
January 2014) and disruptions and 
periodic crackdowns on the illegal 
trade. There are several trade routes.  
In the northern trade route, cattle are 
sourced from throughout much of 
Bobonaro, especially the high cattle 
density cattle areas in the west of the 
district such as Maliana, Balibo and 
Cailico. A total of about 1,250 cattle 
and buffaloes might be traded through 
this route annually, with more in dry 
than wet season. Cattle from this area 
enter into Belu in West Timor and are 
sold to cattle traders in Atambua or 
Kupang.  
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The southern trade route is 
particularly important for cattle 
producers in Covalima where there are 
large numbers and densities of cattle, 
but poor roads and long distances to 
Dili. Much of the cattle trading is 
based in the district capital of Suai. 
Perhaps 1,250 head per year are traded 
through main crossing points of Wala 
and Fatumean but there are large tracts 
of uninhabited land in the region where 
cattle are walked over by farmers and 
traders. The cattle from Covalima enter 
into Malaka in the south of West 
Timor, and then transported to 
Atambua or Kupang.  
In the enclave area of Oecussi, there 
are significant numbers of traders 
and/or integrated fattening operations 
specialised in buying, feeding and 
selling cattle into the Indonesian 
market. Most cattle are traded mainly 
through the south-eastern areas of 
Oesilo (1,200 head) and Passabe (850 
head) although cattle are drawn from 
throughout the enclave, which may 
amount to as much as 2,000 head. 
Cattle that enter through the TTU-
Oecusi border are sold to Kefamenanu 
or Atambua or Kupang, while cattle 
that enter through the Kupang-Oecussi 
border are sold to Kupang.  
Benefit of the trade 
There are a significant numbers of 
households sell cattle into Indonesia. If 
they supplied an average of two head 
for the trade per year, then about 2,500 
farmers might be involved. This is a 
relatively small proportion of the total 
households that raise cattle in the 
border districts (5,400 in Covalima, 
7,300 Bobonaro and 6,200 Oecussi). 
However, the trade is likely to be 
particularly important for households 
in the western border areas of Timor 
Leste, a large proportion of which raise 
cattle.  
If about 5,000 cattle are traded over the 
border, at an average live weight of 
300kgs and an average price of $2.80 
in 2014, then the trade may be worth 
$4.2 million. If Timor Leste charged 
an export duty of 5%, then this equates 
to just $210,000 in government 
revenue. Similarly, if fees were 
charged for customs and quarantine 
services (say, $5 per head), this would 
equate to $25,000 for each agency.  
Prospects for formalisation of the 
trade 
With numbers at levels similar to those 
of the pre-2010 era, and demand and 
prices in Indonesia high, it could be 
argued that there is no major 
imperative for Timor Leste to 
formalise the trade. Formalisation is 
demanding of the resources and 
capacities of state including the 
establishment of domestic testing 
systems, international certification, the 
effective operation of laboratories and 
infrastructure. Based on estimates 
above, these costs may not be met by 
taxes and fees of the formal trade. 
Formalisation of the trade also entails 
longer holding periods of larger lots in 
a limited number of holding areas – 
which increases costs for traders – and 
might mean that legal export channels 
are resisted or circumvented. Policy-
makers too may question the 
investment in the live export market, 
when the domestic market is growing, 
is technically easier to service and the 
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when the state has invested in 
downstream sectors that would benefit 
from increased cattle supply and lower 
competition from the export market. 
Policy has advocated the import 
replacement of beef and the export of 
beef rather than cattle.  
There are, however, benefits from the 
formalisation of the trade. It may 
become harder in the future for 
authorities to turn a blind eye to illegal 
trading, especially if prices and trade 
increases. The illegal trade entails risk 
and costs for traders and farmers, such 
as fines or disruption. Further or total 
bans may be imposed in the event of a 
major disease outbreak, Indonesian or 
NTT regulations, or the lobbying of 
domestic industry actors who stand to 
gain from capturing the flow of 
product to domestic markets (e.g. 
butchers and agencies with a stake in 
the Tibar abattoir).  
Thus, GoTL is developing plans and a 
strategy to formalise the trade. In West 
Timor, the NTT provincial government 
are supportive of resumption of the 
trade. NTT veterinary and quarantine 
officials state that there is no valid 
animal health grounds to ban trade – as 
they share the same island with the 
same diseases and cattle move over the 
administrative border every day. As 
cattle only have to be vaccinated once 
for brucellosis, it may be possible for 
females to be imported into West 
Timor if accompanied by an ear tag. 
The major obstacle is whether GoTL 
can issue health certificates compliant 
with the WTO- SPS Agreement, and 
the integration with domestic animal 
health and vaccination programs. 
Assessment of the costs, benefits and 
feasibility of meeting international 
protocols is required. However, if it 
does proceed, lessons from the pre-
2011 era suggest that careful 
consideration has to be given to the 
logistics and infrastructure of the trade 
including: the location and design of 
holding and quarantine facilities; the 
minimum size of lots; and the time and 
costs required to fill quarantine and 
customs processes. Several 
interviewees raised the prospect of 
direct exports (through Dili/Com port, 
or Pante Macassar) to reduce transport 
and other costs.  
CONCLUSION 
Cattle provide one of the few sources 
of cash income for Timor Leste 
farmers, and therefore play an 
important role in many areas. Cattle 
production is small-scale but 
commercialised in the west and the 
converse in the east. Addressing rural 
incomes and under-nutrition are 
priorities in a country with some of the 
lowest (non-oil) development 
indicators in the region. 
Statistics record shows an annual 
turnoff of about 12,000 cattle, however 
calculations in this study suggest a 
turnoff of about 21,000 in 2013 and 
2014. Based on these figures, bovine 
consumption levels are low at 2kg per 
person per year (1.66kg beef and 
0.30kg carabeef). Consumption could 
be expected to increase with 
population growth and urbanisation, 
which bodes well for the industry.  
Much of the attention in recent years 
has been in the downstream sectors, 
where government-led or supported by 
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donors-have supported private sector 
development in the larger scale 
slaughter sector and more “modern” 
beef retail sector. This is valuable in 
kick-starting the diversification of 
supply chains, but stakeholders face 
challenges in expansion, increasing 
low capacity utilisation of the Tibar 
plant, and replacing imports in the 
supermarket and restaurant sector.  
There is some scope to improve 
marketing systems but gains will be 
incremental and vary from area to area. 
The “modern” chains contribute an 
additional sales channel for higher 
value product that could potentially 
flow back to producers if more direct 
linkages are established. The informal 
export of live cattle to Indonesia is 
very important to the cattle industry 
and livelihoods in the west and 
Oecusse. Restoring formal trade 
agreements will, however, require 
considerable investment and 
organisation on the Timorese side to 
issue health certificates compliant with 
the WTO-SPS Agreement.  
Health and hygiene standards is very 
challenging in Dili let alone the 
districts. The policy settings effectively 
represent an attempt to skip industry 
development paths of other Southeast 
Asian countries. While these “modern” 
structures are at fledgling stage, and 
therefore government is committed to 
this industry policy into the foreseeable 
future, but should also retain the 
flexibility to assess and revise the 
strategy where necessary.   
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AN EVALUATION OF STAKEHOLDERS VIEWS REGARDING THE 
POTENTIAL DEVELOPMENT OF THE OIL INDUSTRY IN TIMOR SEA 
AND SOUTH COAST:  THE CASE OF EAST TIMOR 
 
Jose Lucas Do Carmo Da Silva
 
ABSTRACT 
This study is undertaken as a new venture to explore potential environmental management 
approaches for the development of the oil industry in East Timor. Particular focus will be 
given to environmental legislations in order to assess the possible impacts and control of oil 
industry development in East Timor. The country has newly emerged in the past decade and 
is still heavily reliant on immediate development of oil resources in order to boost the 
country‟s economic prospects. Environmental laws and regulation are, however, still in an 
embryonic stage. Of course, oil industry development mostly takes place offshore but it is 
vital for this pilot study to evaluate stakeholders‟ views on the possible impacts of an oil 
refinery along the South Coast of Timor. Stakeholders were interviewed to gain insight into 
opinions on how the Timor Sea environment should be managed, and how a new country can 
raise the living standards of its people in equilibrium with the natural environment of the 
region. Data collected from stakeholders was analysed, with multivariate and univariate 
statistical tests employed to assess the significance of differences in responses. Stakeholders 
views suggested that development of the oil industry should go ahead, but environmental 
regulations should be in place. The bottom line conclusions of this study is that while 
economic development should go ahead, measures for environmental protection should also 
be in place.
 
Keywords: South Cost, Timor Sea, East Timor and environmental management 
 
INTRODUCTION 
 
There has been substantial growth in the 
oil industry over the years.  The sector has 
been important in generating economic 
activity in many countries and in 
supporting the world economy.  (Kotchen 
and Burger 2007, Kumar and Managi 
2009, Lutz and Meyer 2009, Yang et al. 
2009, Goetz 2008, Noguera and 
Pecchecnino 2007, Zou and Chau 2006, 
Krywitsky and Freeman 2006). Many 
developing countries face the dual 
challenges of providing sufficient oil and 
gas supplies to support their rapidly 
growing populations and the need to find 
an economic engine to drive growth and 
development.  However, environmental 
problems may arise if decision makers fail 
to pay appropriate attention to the interests 
of stakeholders (Grimble and Wellard 
1997, Grossman et al., 2008) can result in 
higher social and environmental costs 
(Mwalyosi 1998). 
Recently, efforts to tackle environmental 
problems through stakeholder consultation 
and involvement initiatives have been 
embedded into the environmental decision-
making process, from local to international 
level (Mushove P. and Vogel, 2005), 
(Stilma et al., 2007, Stringer 2006, 
Thomas et al., 2007, Sutton and Bushnell, 
2007, Hovardas and Poirazidis 2007, 
Kellett et al., 2007, Simonovic and Akter 
2006, Bienabe and Hearne 2006, Rouse 
2006, Hunt 2006). In fact, it could be 
argued that placing importance on 
stakeholder involvement in the 
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environmental management process can 
yield improved information and not only 
produce responsive  decisions, but also 
resolve conflict, build trust, educate the 
public and confer legitimacy. Stakeholder 
consultation has also been practiced in 
other fields, including in the health sector 
(Haddow et al., 2007, Miles et al., 2006, 
Armstrong et al., 2007, Morrow et al., 
2007, Madi et al., 2007, Lu et al., 2007), 
and in the area of water resource 
framework management  (Manez et al., 
2007, Lautze and Kirshen, 2009, Smyth et 
al., 2009, Woods, 2008, Chubarenko, 
2008, Deber and Gamble, 2007, Dandrea 
and Combes, 2006, Kujinga and Jonker, 
2006).  
Environmental issues normally require a 
diverse approach which considers both 
ecological and societal issues (Groom, 
2006, Carpenter, 2009). Thus, recognising 
social aspects of environmental 
management such as the willingness of 
different resource stakeholders to 
participate in environmental management 
programmes is vital, particularly for a 
resource with high social and economic 
importance.  
Consequently, the planning process for 
modern environmental management, 
listens to the perceptions of stakeholders 
via formal participatory processes or 
public hearings.  A quantitative social 
scientific approach can be useful in 
unravelling the preferences and attitudes of 
diffusely organised stakeholder groups and 
in providing decision-makers with an 
objective overview of stakeholders‟ 
attitudes towards environmental 
management programs (Arlinghaus and 
Mehner, 2005, Cooke et al., 2009, Myatt-
Bell et al., 2002, Myatt et al., 2003). The 
avoidance of centrist approaches can add 
credibility when establishing 
environmental policies and generally 
improve environmental management 
planning.  
As environmental management issues can 
become socially and biologically complex 
(e.g., migration of species, or where coral 
reefs are affected by multiple development 
factors), assessing stakeholder preferences 
for particular environmental protection 
measures may benefit from multivariate 
modelling approaches (Cooke et al., 2009) 
in which large numbers of stakeholders 
can be asked their views on the relative 
merits of multiple alternative management 
tools.  
The objective of this study is to evaluate 
the views of stakeholders regarding the 
relative importance of both negative and 
positive potential outcomes of oil industry 
development. The results are intended to 
inform the development of appropriate 
management strategies aligned to the value 
systems of the stakeholders. The study was 
primarily based on the views of local 
residents who are relevant stakeholders 
and have direct knowledge of the areas 
under consideration for development. The 
novel results provided by this study could 
serve as a starting point for the 
development of a socially responsible 
environmental policy for East Timor.  
The survey questionnaire was designed 
with five main specific objectives: 
1. to assess the views of respondents on 
the importance of various components of 
the existing natural environment, the 
importance of various livelihood sectors 
and levels of satisfaction with provision of 
various basic infrastructure services, 
2. to determine respondents expectations 
of the probable outcomes of oil industry 
development, 3. to assess the views of 
respondents on the relative importance of  
selected potential positive outcomes in 
relation to potential negative outcomes, 
4. to assess the overall views of 
respondents on the desirability of oil 
industry development  in East Timor, and 
 
METHODS 
 
Selection of stakeholders 
Primary stakeholders in this study, 
according to a broadly  adopted definition 
from  Freeman (1984), are  generally 
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identified as any group or individual who 
can affect, or  be affected by the 
achievement of a project. The large 
geographic and social footprint of the 
study area results in a large number of 
potential stakeholders. 
Stakeholders for this study are primarily 
„individual‟. The „individual‟group 
includes those persons with local 
environmental management interests such 
as residents of the South Coast villages of 
Suai Loro, Betano and Beaco as well as 
representatives of the general Timorese 
public resident  in the capital, Dili.  To 
collect their views questionnaires were 
distributed and the results compiled and 
analysed utilising a multivariate 
(nonparametric Multidimensional Scaling) 
method. 
Study area 
This study is specifically focus on selected 
areas located on the South Coast of East 
Timor.  This region is geographically 
suited for development in support of the 
oil industry and is potentially vulnerable to 
environmental impacts arising from this 
development. This region is e Joint 
Petroleum Development Area (JPDA) is 
approximately 120 km offshore from the 
south coast (Figure 1).  
The south coast is relatively undeveloped 
in the region extending from the Suai 
district (west) to the Viqueque district 
(east).  The three villages of Suai Loro, 
Betano and Beaco include areas of land 
owned either by the state or by private 
owners.  The local communities rely 
primarily on subsistence agriculture and 
fishing. However, a recent government 
plan has announced the allocation of all 
three areas for possible development of the 
oil industry.  This could potentially lead to 
the loss of important ecological value in 
the region. 
Ecological values 
The South Coast of East Timor has 
approximately 348 km of coastline 
encompassing a variety of intertidal 
habitats, including mangrove forests.  In 
terms of ecological characteristics Suai 
Loro has distinct differences from the 
other two proposed project sites.  Suai is 
the most highly vegetated with coastal 
forest dominated by Avicenna marina 
(mangrove) by Corypha umbraculifera 
(talipot palm).  Betano also has some 
mixed forest dominated by Corypha 
umbraculifera (Personal observation). 
In terms of socio-cultural features, Suai 
Loro is a more conservative community, 
compared to the other two communities. 
Although the objects of traditional beliefs 
do not appear to differ too much between 
the areas there are differences in the 
strength of these beliefs related to the 
demography and history of each area.  
 29 I P a g e 
 
 Figure 1. Map of the South Coast of East Timor (Adapted from SRN, 2010). 
RESEARCH METHOD  
Methodology outline 
This study was conducted using an 
inductive research approach, which aims to 
establish knowledge by objective, theory-
free observation. This entailed collecting 
objective and unbiased data and 
subsequently trying to generate an analysis 
from the findings (Bryman, 2004). The 
observations of stakeholder views were 
acquired by questionnaire-based surveys 
and associated interviews. 
Questionnaires  
To gather the views of stakeholders a 
questionnaire-based survey was carried 
out. Such questionnaires are a commonly 
utilised method for research where a 
relatively large number of respondents are 
needed (Goodwin, 2004). For this study, 
the questionnaire technique enabled the 
researcher to gain information from a large 
number of subjects and thus gain a more 
representative sample of the views of the 
population (Marshall, 1999, Silverman, 
2005, May, 2002, Maxwell, 2005).  Care 
needs to be taken when devising a 
questionnaire in order to maximise the 
response rate.  For example, closed 
questions with a range of pre-given 
answers gives the impression that the 
questionnaire is simple and may encourage 
the respondent to complete the survey 
(Denscombe, 1998) while a questionnaire 
which is long and contains many survey 
questions might potentially limit the 
response rate. 
In utilising this technique the primary 
factor to consider is who needs to be 
surveyed in order for the aims of the 
research to be achieved.  In this case, local 
residents in the project sites, who live on 
the South Coast, were questioned.    
Another fundamental aspect is the content 
of the questionnaire. It was necessary for 
the content to explore the views of 
respondents regarding a range of potential 
outcomes and issues that might arise due 
to oil industry development.  In order to 
establish the nature of such outcomes a 
range of possible development scenarios 
were considered and the possible outcomes 
of these scenarios were included in the 
questionnaire content. Although the 
scenarios themselves were a tool for 
developing the questionnaires they were 
not directly included in the questionnaires. 
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The questionnaires consist of structured 
and semi structured questions with 
additional space for comments.  
 
Sample design 
This survey design was influenced by a 
previous perception survey (Jones 1997) 
and the questionnaire design is based on  
attitude rating scales and tick boxes. It uses 
a five category scale devised to indicate 
how much the respondent agrees or 
disagrees with the statement (Myatt et al., 
2003). The code for the respondent was 
one to five (e.g. 1=strongly disagree, 
2=disagree, 3=don‟t know, 4=agree and 
5=strongly agree).  
Interview (questionnaire based) 
The interview was conducted for the 
primary stakeholders. The questionnaire 
approach was used for the primary 
stakeholders consisting mainly of local 
fishermen and farmers on the South Coast 
as well as for the general public in the 
capital of the country.  
Sample size 
The samples of respondents were collected 
from three selected south coast locations 
(Suai Loro, Betano and Beaco) and also 
from the nation‟s capital Dili.  South Coast 
respondents were residents of the villages 
(or neighbouring land) and members of the 
local community of subsistence farmers 
and fishermen.  Information was gathered 
to allow the respondents to be grouped into 
categories according to location, 
occupation, education and age so that 
trends in the patterns of responses could be 
investigated.  
DATA ANALYSIS 
Both multivariate and univariate 
techniques were used to investigate 
differences in response patterns between 
groups of respondents based on location, 
occupation, education and age. 
Multivariate techniques were applied using 
PRIMER software (version 5.2.6 
PRIMER-E Ltd.).   Non-metric 
multidimensional scaling plots (nMDS) 
were generated based on Bray-Curtis 
dissimilarities (Clarke et al., 1994).  The 
significance of differences between overall 
responses of groups was tested using 
analysis of similarities (ANOSIM).  To 
assess the significance of differences in 
responses then univariate statistical tests 
were then employed. This assessed both 
differences in response to various 
questions and differences between the 
responses of respondent groups to a given 
question.  Non-parametric tests were 
utilised using the software SPSS.  In order 
a situation where there were more than two 
distinct groups of respondents (e.g. for 
comparing areas such as Suai Loro, Beaco, 
Betano and Dili) a Kruskall-Wallis test 
was employed to establish if there was a 
significant difference (P≤0.05) in the 
responses of the respondent groups to a 
specific question.   
Data presented in Figure 1 to 10 shows the 
overall response pattern for all respondents 
on all questions. These are presented in 
median responses and the error bars denote 
If a significant difference was identified 
(P<0.05) pairwise Mann Whitney tests were 
used to detect which of the respondent 
groups were significantly different.  In 
order to minimise Type I errors the 
Bonferroni correction was applied when 
interpreting the results of the pairwise tests. 
The new significant difference level was then 
calculated using the formula: P<0.05/number 
of comparisons.  
RESULTS  
Characteristics of respondents 
Stakeholders were categorised according 
to gender, age, education level, occupation 
and location.  Details of the composition 
of the respondent group in terms of these 
categories are summarised in subsequent 
section.  
 
 The result shows that males comprised 
61% of respondents. Most of the 
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respondents were between 31 – 65 years 
old (60%). In terms of educational level, 
those having received only primary 
education made up 45% while 34% had no 
education. Only 14% had attended high 
school with 6% attending higher school or 
tertiary education. Fishermen and farmers 
made up the majority of respondents 
(68%), followed by educators and white 
collars workers (17%) and those in the 
trade and service industries (15%). The 
highest numbers of respondents were from 
Suai Loro (34%) and Betano (30%) with 
fewer from Beaco (19%) and Dili (17%). 
Analysis of stakeholders’ responses 
This sub-section presents overall response 
patterns based on all respondents. 
Subsequent subsections will examine the 
differences between the responses of 
distinct categories of respondents. The 
graphs presented are based on groups of 
questions on distinct topics.  These topics 
include the importance of natural 
resources, the importance of livelihoods,  
 
the degree of satisfaction with basic 
infrastructure, expectations of social or 
environmental consequences and the 
relative importance placed on the benefits 
compared to undesirable consequences of 
development of the oil industry. The 
graphs show the percentage of respondents 
giving each particular response („strongly 
disagree‟, „disagree‟, „and don‟t know‟, 
„agree‟ and „strongly disagree‟ for each 
question posed. Non-parametric statistical 
tests were employed to detect differences 
between the median responses given for 
different questions. Results presented in 
the following section are generated based 
on the raw dataset. 
Overall views on the importance of 
existing natural resources 
 
The overall responses in Figure 1 show 
that the majority of respondents regarded 
most of the listed natural resources as 
important. The exceptions were coastal 
erosion and pollution of which a 
significant number of respondents 
disagreed that these were important issues. 
 
Figure 1. Overall response pattern for all respondents on importance of natural resources (Letter coding denotes statistically 
significant (P≤0.05) difference between questions in median response. Those which share at least one letter are not 
significantly different). Error bars denote standard error of the mean. 
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important that the seabed remains in 
pristine condition and that mangrove 
forest, intertidal habitats, fringing reefs 
and migratory species were important. 
However moderate proportions (30% and 
33%) of respondents were uncertain if 
fringing reefs and migratory species are 
important. The majority of respondent also 
disagreed that coastal erosion (67%) and 
coastal pollution (53%) were important. 
 
Overall responses pattern on the 
importance livelihoods sectors 
 
The overall responses in Figure 2 
demonstrate that all of the listed livelihood 
sectors were regarded as important by the 
majority of respondents.  This was 
particularly the case for port and maritime  
transportation as potential important future 
activities. 
 
Figure 2. Overall response pattern for all respondents on importance of livelihoods sectors  (Letter coding denotes 
statistically significant (P≤0.05) difference between questions in median response. Those which share at least one letter are 
not significantly different). Error bars denote standard error of the mean. 
 
While the majority of respondents agreed 
or strongly agreed that agricultural, fishing 
and tourism activities were important, 
there was a small proportion (12% and 
8%) of respondents who disagreed that 
fishing and agriculture activities were 
important, with only a small proportion 
(11%) uncertain  about the importance of 
tourism. There was moderate agreement on 
the importance of handicrafts and the 
building and construction sector, although 
a significant proportion (26%) disagreed 
that handicrafts were important and one-
third didn‟t know whether the building and 
construction sector was important. 
 
Overall responses pattern on 
satisfactions with infrastructure. 
 
The majority of respondents regarded the 
basic infrastructure as „totally inadequate‟ 
or „poor‟, particularly access to 
employment opportunities, available 
business opportunities, energy supply and 
water sanitation services. 
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Figure 3.  Overall response pattern for all respondents on degree of satisfaction with infrastructure  (Letter coding denotes 
statistically significant (P≤0.05) difference between questions in median response. Those which share at least one letter are 
not significantly different). Error bars denote standard error of the mean. 
 
However, there were a moderate 
proportion of respondents who regarded 
transportation links, basic education 
services and basic health services as 
adequate (38%, 23% and 28% 
respectively).  
 
Overall responses on expectation of  
positive social consequences of 
development 
The majority of respondents expected 
positive social consequences from the 
development of the oil industry albeit, with 
some uncertainty on the likely benefit to 
basic educational services (Figure 4). 
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Figure 4. Overall response pattern for all respondents on expectation of positive social consequences of development  (Letter 
coding denotes statistically significant (P≤0.05) difference between questions in median response. Those which share at least 
one letter are not significantly different). Error bars denote standard error of the mean. 
 
The vast majority strongly agreed that 
development was likely to improve 
employment opportunities, have positive 
economic impacts and provide additional 
energy. The majority of also believed it 
would have a beneficial effect on basic 
education, health services, create new 
business opportunities, lead to better 
transportation links and improve water 
sanitation, although a small proportion 
were uncertain if this would happen and a 
significant proportion (39% and 18%) 
were not sure of the effect on education 
services or the creation of new business 
opportunities. 
 
Overall response patterns on 
expectations of negative  environmental 
consequences of development.  
 
The majority of respondents expected 
undesirable environmental consequences 
from the development of the oil industry 
with over 80% strongly believing it would 
lead to the destruction of breeding and 
spawning habitats of fish (Figure 5). 
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Figure 5. Overall response patterns for all respondents on expectations of environmental consequences of development  
(Letter coding denotes statistically significant (P≤0.05) difference between questions in median response. Those which share 
at least one letter are not significantly different). Error bars denote standard error of the mean. 
 
The vast majority of respondents strongly 
agreed that destruction of breeding and 
spawning habitats was likely. The majority 
also agreed or strongly agreed that 
destruction of coral reefs, destruction of 
fringing reefs, alteration of intertidal 
habitats and alteration of seabed conditions 
was likely. Most respondents also agreed 
or strongly agreed that mangrove 
deforestation, increased pollution in 
coastal areas and disturbances to migratory 
species were likely. However, a moderate 
proportion of respondents disagreed that 
mangrove deforestation was likely (33%) 
and that increased pollution was likely 
(28%). While a high proportion (46%) of 
respondents were uncertain about the 
likelihood of disturbances to migratory 
species, most though that coastal erosion 
was unlikely to occur. 
Overall response patterns on 
expectations of negative social 
consequences of development 
Most respondents either agreed or strongly 
agreed that there was likely to be a 
reduction in fish stocks, and an increase in 
health risks due to pollution as well as an 
increase in the population of migrant 
workers (Figure 6).
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Figure 6. Overall response patterns for all respondents on expectations of negative social consequences of development  
(Letter coding denotes statistically significant (P≤0.05) difference between questions in median response. Those which share 
at least one letter are not significantly different). Error bars denote standard error of the mean. 
 
The vast majority of respondents agreed or 
strongly agreed that reduction in fish 
stocks, increased population of migrant 
workers and increased health risks due to 
pollution were likely. Response patterns 
were less clear regarding views on the 
likelihood of loss of potential developing 
tourists industry, damage the land for 
future generation to use, reduction in 
productivity of agricultural land due to 
pollution, damage to cultural sites and 
increased job losses. A moderate 
proportion of respondents were uncertain 
of the impact on tourist industry 
development (39%) and what damage it 
may cause to the land for future 
generations (72%), while a high proportion 
of respondents disagreed that reduction in 
productivity of agricultural land due to 
pollution (52%), damage to cultural sites 
(68%) and increased job losses (48%) was 
likely.  
Overall responses on the relative 
importance of employment 
opportunities compared with listed 
negative consequences. 
Figure 7 shows that the majority of 
respondents believed that increased 
employment opportunities were more 
important than most of the listed negative 
consequences. The issues of increased 
pollution and associated health risks were 
an exception and respondents disagreed 
that increased employment was more 
important than these negative 
consequences.  
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Figure 7. Overall response patterns for all respondents on whether  the benefit of increased employment outweighs the listed 
negative consequences (Letter coding denotes statistically significant (P≤0.05) difference between questions in median 
response. Those which share at least one letter are not significantly different). Error bars denote standard error of the mean. 
 
Vast majority of respondents agree or 
strongly agree that an increase of 
employment opportunities is more 
important than damage to seabed in 
general, damage to intertidal habitats in 
general, damage to coral reefs, damage to 
mangroves, reduction in fish stocks, 
damage to agricultural land and loss of 
potential for developing tourist industry. 
Although the majority of respondents also 
agree that an increase of employment 
opportunities is more important than 
increased population migrant workers and 
damage to cultural sites a small proportion 
of respondents have different views and 
disagree on these points (migrant workers 
19% and cultural sites 18%). The majority 
of respondents disagree that an increase of 
employment opportunities is more 
important than increased coastal pollution 
and increased health risk due to pollution.  
Overall responses on the relative 
importance of healthcare compared to 
listed negative consequences.  
Figure 8 demonstrates that the majority of 
respondents agreed that improvements in 
healthcare are more important than most 
negative consequences.  However, a large 
proportion (85%) disagreed that improved 
health care would outweigh possible 
increased coastal pollution and increased 
job losses.  
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Figure 8. Overall response patterns for all respondents on whether the benefit of improved healthcare outweighs the listed 
negative consequences (Letter coding denotes statistically significant (P≤0.05) difference between questions in median 
response. Those which share at least one letter are not significantly different). Error bars denote standard error of the mean. 
 
The vast majority of respondents strongly 
agreed that improved healthcare was more 
important than damage to the seabed, 
intertidal habitats, coral reefs and 
mangroves or decline in the fishing 
industry. The majority of respondents also 
strongly agreed that improved healthcare is 
more important than damage to 
agricultural land, loss of potential for 
tourist industry development and damage 
to cultural sites. However, a small 
proportion held differing views, 
disagreeing that improved healthcare was 
more important than damage to 
agricultural land (16%), loss of potential 
for tourist industry development (13%) 
and damage to cultural sites (26%). The 
majority of respondents (>85%) disagreed 
that improved basic healthcare services 
was more important than increased 
pollution and job losses.  
Overall responses on the relative 
importance of improvements to 
transportation links  compared tolisted 
negative consequences.   
Figure 9 shows improved transportation 
links were considered more important than 
most of the possible negative 
environmental consequences for the 
majority of respondents. However, 93 % of 
respondents did not agree that it would 
compensate for the risk of increased 
coastal pollution and pollution related 
health risks.  
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Figure 9.  Overall response patterns for all respondents on agreement that the benefit of improved transportation links 
outweighs the listed negative consequences (Letter coding denotes statistically significant (P≤0.05) difference between 
questions in median response. Those which share at least one letter are not significantly different). Error bars denote 
standard error of the mean. 
 
The vast majority of respondents strongly 
agreed that improved transportation links 
were more important than damage to the 
seabed, intertidal habitats, coral reefs, 
mangroves, and agricultural land. This also 
outweighed a decline in the fishing 
industry and loss of potential for tourist 
industry development. The majority of 
respondents also strongly agreed that 
improved transportation links were more 
important than damage to cultural sites and 
increased population of migrant workers. 
However, a small proportion disagreed that 
improved transportation links was more 
important than damage to cultural sites 
(16%) and an increased population of 
migrant workers (27%). The majority of 
respondents (>93%) disagreed that 
improved transportation links were more 
important than increased coastal pollution 
and pollution-related health risks. 
Overall response patterns of views on 
the likelihoods of oil refinery 
development 
Figure 10 clearly shows respondents desire 
for development to proceed, provided that 
reasonable steps are taken to protect the 
environment. A very high proportion 
(almost 100%) disagreed with the 
suggestion that the development should be 
avoided altogether due to potential 
environmental harm.  
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Figure 10.  Overall response patterns on the likelihoods of oil refinery development on the South Coast of East Timor. 
(Letter coding denotes statistically significant (P≤0.05) difference between questions in median response. Those which share 
at least one letter are not significantly different). Error bars denote standard error of the mean. 
 
A significant proportion (over 40%) of 
respondents disagreed with the proposition 
that it is very important that development 
proceeds and that environmental issues are 
minimal and should be disregarded. 
In summary, the general view is that the 
environment is important; particularly the 
components that have economic value (e.g. 
fish breeding grounds).  Unsurprisingly, 
while the main existing livelihood sectors 
of fishing and farming were regarded as 
important so too are the potential future 
sectors of ports and maritime activities.  
There is general dissatisfaction with the 
existing provision of socio-economic 
services, particularly regarding 
employment and business opportunities.  
There is a trend of expectation that oil 
development will yield a range of positive 
socio-economic outcomes and a range of 
negative outcomes that are mostly 
environmental in nature.  The overall 
picture is that the majority of respondents 
believe that in general the positive 
outcomes of oil development outweigh the 
risks of environmental harm.  However, 
the issues of increased pollution and 
human health risk due to pollution are an 
exception and most respondents indicated 
that they would not be prepared to accept 
these negative consequences despite the 
socio-economic benefits of oil 
development.  The respondents are 
unanimous in agreeing that oil 
development should go ahead with 
„reasonable‟ steps taken to protect the 
environment. 
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RESUMO  
Esta pesquisa visou-se a analisar a sustentabilidade no processo produtivo de hortaliças dos 80 
produtores de hortaliças do programa de “DAC-AHDISTAL”, em município de Aileu, Timor-Leste. 
Usou-se o método de pesquisa descritiva e o levantamento dos dados são de primários e secundários. 
Foram submetidos os dados primários obtidos numa análise de quantitativa. Os indicadores propostas 
nas perguntas de formas quantificáveis agrupam-se em 4 dimensões, a saber, Social, Económica, 
Ambiental e Institucional/Tecnológica. Posteriormente os dados rodados foi submetido no quadro do 
índice global de sustentabilidade (IGS). Por fim o resultado do índice geral de sustentabilidade de 
todas as dimensões consideram como um bom nivel de sustentabilidade, isto é 74%,  (> de 50% 
considera como bom índice de sustentabilidade) , o que por sua vez justifica como excelente 
programa que foi instalado pela DAC-USAID que se transformou  actualmente para AHDISTAL 
juntamente com a empresa de “Kmanek Agrikultura”.   
Palavras chaves: Agricultura familiar, Desenvolvimento sustentável, DAC-AHDISTAL, “Kmanek 
Agrikultura”. 
 
ABSTRACT 
The research aimed to analyze the sustainability of vegetables production of 80 vegetables producers 
from “DAC-AHDISTAL” program in the municipality of Aileu, Timor-Leste. The research method 
applied was descriptive method, and the data were analyzed using quantitative analysis. The proposed 
indicators used are grouped into four dimensions, including Social dimension, Economic, 
Environmental and Institutional/Technology. After the analysis the data was submitted into the 
context of global sustainability index (GSI) for further analysis. The result of the study shows that the 
general index of sustainability of all sizes considered as a good level of sustainability. This showed by 
74% (> 50% consider as good sustainability index), which justified as excellent program that was 
introduced by the DAC-USAID which currently transformed to AHDISTAL with the company of 
"Kmanek Agrikultura". 
 
Key words: Family Agriculture, Sustainable Development, DAC-AHDISTAL, "Kmanek 
Agrikultura" 
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INTRODUCAO 
O termo de sustentabilidade tem-se 
debatido ao longo dos anos em prol da 
harmonizar o desenvolvimento económico 
com a preservação ambiental, manter boas 
relações social e méio com as práticas 
ecológicas para que as metas de 
desenvolvimento definidas possa 
prevalecer de forma sustentável e as 
gerações futuras tenham a chance de 
existir e viver bem, de acordo com as suas 
necessidades. Uma das áreas que manter 
relação com o tema de sustentabilidade é a 
agricultura, visto que desde início da 
civilização ocorre-se a interacção do ser 
humano com a natureza, a causadora das 
maiores transformações no méio ambiente. 
Segundo o Silva e Caleman (2015), dizem 
que “as actividades agrícolas são 
reconhecidamente causadoras de 
problemas ao meio ambiente”. Assim, 
iniciativas que busquem a produção 
agrícola de forma sustentável, são 
benéficas e necessárias, para que sejam 
minimizados os problemas causados ao 
meio ambiente, assim como sejam 
explorados outros aspectos, nos âmbitos 
econômico e social. Agricultura é dita 
como sustentável quando ecológicamente 
é estável, economicamente continua sendo 
progredido, justo, humana e flexível.   
 O crescimento do sector agrícola é uma 
fonte significativa para o crescimento 
económico em muitos países 
subdesenvolvidos como Timor-Leste. Isto 
também tem a maior contribuição para a 
redução da pobreza (Loayza e Raddatz, 
2010). No Plano Estrategico do 
Desenvolvimento de Timor Leste 2011 - 
2030 enfatiza que um sector agrícola forte 
é necessário para reduzir a pobreza, 
garantir a segurança alimentar e promover 
o crescimento económico das zonas rurais 
e nossa nação como um todo.  No entanto 
para alcançar esta meta, a questão 
ambiental torna-se um assunto sério a ser 
preocupado pela humanidade visando 
garantir a sua sustentabilidade, visto que 
este sector é promissora de elevar os 
índices económicos de um país 
concomitantemente tornar-se-ia como 
causadora dos problemas ambientais. 
Portanto busca-se harmonizar o 
desenvolvimento económico com a 
preservação ambiental, manter boas 
relações social e méio com as práticas 
ecológicas.  
Existe vários conceitos sobre o termo do 
desenvolvimento sustentável más tudo 
baseia-se ao conceito proposto pelo 
relatório Brundtland „Our Common 
Future‟ publicado em 1987. Este relatório 
apresentou um novo olhar sobre o 
desenvolvimento sustentável, definindo-o 
como o processo que “satisfaz as 
necessidades presentes, sem comprometer 
a capacidade das gerações futuras de suprir 
suas próprias necessidades”. É a partir daí 
que o conceito de desenvolvimento 
sustentável passa a ficar conhecido pela 
sociedade contemporrânea. Há vários 
critérios ou dimensões que se usam como 
referência para analisar o desenvolvimento 
sustentável. Segundo Keraf (2002) citado 
pela Saida et.al (2011), o desenvolvimento 
sustentável é uma tentativa de sincronizar, 
integrar e proporcionar igualdade dos 
pesos nas dimensões, nomeadamente 
sociais e culturais, económicos, ambientais 
e inclusive Institucional/Tecnológica. 
Estas dimensões considerados como os 
parâmetros que têm interdependência para 
mensurar a sustentabilidade de um 
programa de desenvolvimento, uma vez 
que, um projecto para a ser sustentável 
deve enfatizar-que socialmente é aceitável 
e justa, economicamente é benéfica, 
respeitada ambientalmente e suportada 
institucionalmente.     
De acordo com o Relatório sobre o 
Desenvolvimento Mundial 2008 citado por 
Sousa (2014), uma agricultura mais eficaz 
no apoio ao crescimento sustentado e a 
redução da pobreza começa com um clima 
sociopolítico favorável, governança 
adequada e fundamentos 
macroeconômicos sólidos. Requer, então, 
a definição de uma agenda para cada tipo 
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de país baseada em uma combinação de 
quatro objectivos políticos – que formam 
um losango de políticas: Melhorar o 
acesso aos mercados e estabelecer cadeias 
de valor eficientes; Aumentar a 
competitividade dos pequenos 
proprietários e facilitar a entrada no 
mercado; Melhorar a sobrevivência na 
agricultura de subsistência e em ocupações 
rurais que requerem poucas aptidões; 
Aumentar o emprego na agricultura e na 
economia rural não agrícola, além de 
aprimorar as aptidões (Banco Mundial, 2008). 
Assim com o programa de agricultura 
familiar ou seja “Dezenvolvimento 
Agricultura Comunitaria (DAC) no 
município de Aileu e que actualmente 
transformou-se para Associação de 
Horticultura do Distrito de Aileu 
(AHDISTAL)” implementado pela agência 
do estado americano (USAID) e a empreza 
internacional “Kmanek Agrikultura” torna-
se como alternativa de desenvolvimento a 
partir de sistemas de produção tendo como 
princípios activos a agregação de valor, 
melhoria da qualidade de vida e geração de 
renda adicional.   
É importante destacar que o cultivo de 
hortaliças desenvolvido pela agricultura 
familiar no município de Aileu gera 
impactos positivos como: fortalecimento 
da economia solidária; geração de 
emprego e aumento da renda das famílias; 
melhoria nas condições nutricionais dos 
consumidores; valorização da mulher; 
desenvolvimento regional; diminuição do 
processo migratório rural e, 
consequentemente, fixa o homem no 
campo.      
Ao longo dos últimos cinco anos os 
agricultores deste municipio que têm 
vínculos com este programa tem 
fornecidos os produtos hortícolas 
orgânicas aos supermercados de Díli, 
contudo é preciso fazer um estudo de 
sustentabilidade de produção e cultivo de 
hortaliças a partir das dimensões Social, 
Econômica, Institucional/tecnológica e 
Ambiental, como objectivos principais 
desta pesquisa. 
METODOLOGIA 
O estudo foi realizado no mês de Outubro, 
Novembro e Dezembro de 2015 nas 
dependências próprias dos agricultores do 
municipio de Aileu que têm vínculo com o 
programa de DAC e que tranformou-se 
posteriormente em Associação de 
Horticultura do Distrito de Aileu. DAC foi 
instalado em 2010 até 2014 pela USAID e 
sector privado de Kmanek Agrikultura. 
Este sector privado continua sendo até 
hoje como mercado aos produtos de 
hortaliças orgânicas produzido por estes 
agricultores.   
Uzou-se a fórmula de SLOVIN (n 
 
     
  para determinar as amostras para 
representar 328 membros beneficiarios 
(Cada membro representa uma família) 
com 10 % de nivel de significância, assim 
representaram-se 80 membros como as 
amostras que foi sido inqueridos (Umar, 
2003 citado por Tamod et.al, 2015). 
Levantamento dos dados são de primários 
e secundários. Nos dados primários obtido 
a partir de entrevistas aos produtores com 
as perguntas estruturadas de forma 
quantificáveis e os dados obtidos foram 
submetidos numa análise 
quantitativamente com o software 
Microsoft Excel e os resultados são 
ilustrados através das tabelas. O termo 
quantitativo significa quantificar as 
opiniões, dados, na forma de colecta de 
informações (Silva, 2006). Foi 
questionado entre os 20 indicadores (vê-se 
na tabela 2 de IGS no resultado e 
discussão) propostas nas perguntas e estes 
agrupam-se em 4 dimensões, a saber, 
Social, Económica, Ambiental e 
Institucional/Tecnológica.  
Posteriormente os dados rodados com a 
ferramenta de Excel foi submetido no 
quadro do índice global de 
sustentabilidade (IGS) sugerido por 
González e Carvajal (2002). A presente 
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pesquisa define a base metodológica, o 
Índice Global da Sustentabilidade, na 
actividade de horticultura. Para calcular o 
peso índice global de sustentabilide, esta 
pesquisa fundamentou-se a fórmula 
sugerido González e Carvajal (2002). 
Diante disto, o IGS é definido pela 
expressão: IGS (%) = 
{[Σsim(CT+CS+CA+CE)]/Total de ações} 
x 100 (1), onde: CT = Caracterização 
Técnica; CS = Caracterização Social; CA 
= Caracterização Ambiental e CE = 
Caracterização Econômica. Segundo os 
mesmos autores, se o IGS é maior que 
50% a actividade enquadra-se no campo 
da sustentabilidade sensata, melhor 
condição de sustentabilidade alcançada. Se 
o IGS é menor que 50%, ou igual a 50%, a 
actividade extrativa é caracterizada como 
desfavorável, a sustentável não foi 
alcançada e, portanto,deverá revisar todas 
as acções. Conforme Sousa, (2014 p.38), 
dentre os estudos e conceitos sobre as 
modalidades sustentáveis existem várias 
ferramentas que procuram avaliar o grau 
de sustentabilidade, sendo que cada 
modalidade estabelece suas considerações 
relativas ao conceito específico de 
desenvolvimento sustentável empregado 
sobre as variáveis. Assim, tomou-se como 
referência o método do PNUD/ONU 
(1998) que divide em graus. Apresente 
pesquisa segue o parâmetro estabelecido e 
adaptou-se o máximo necessário com a 
actividade em estudo. Assim, utilizam-se 
os graus com uma variação de zero (0) a 
cem (100) que por sua vez cada uma 
corresponde quatro níveis de 
sustentabilidade: crítica, má, boa e 
excelente e por sua vez cada uma destas 
está representada com uma coloração 
correspondente o que facilita os resultados 
de forma mais didática, conforme 
apresentado no Quadro 1. 
                                   
                                  Quadro 1. Grau da Sustentabilidade 
Grau Sustentabilidade Colaração 
0,00 – 25% Crítico Vermelho 
25 – 50% Mau Amarelo 
50 – 75% Bom Azul 
75 – 100% Excelente Verde 
                                         Fonte: Adaptando do PNUD/ONU (1998) 
 
RESULTADO E DISCUSSAO  
No quadro 2 ilustra-se os resultados do 
índice geral de sustentabilidade (IGS) dos 
20 indicadores propostas nos questionários 
aos entrevistados nas quatro dimensões, 
compreende por; Dimensão Social, 
Dimensão Económica, Dimensão 
Institucional/Tecnológica e Dimensão 
Ambiental.  
Dimensão Social 
Na dimensão social enquadra-se um 
conjunto de informações sobre os aspectos 
sociais dos participantes que influencia de 
forma mais justa a qualidade de vida dos 
envolvidos na atividade horticultura. De 
acordo com Caporal e Costabeber (2004) 
citado por Andrade e Silva (2011), a 
dimensão social representa precisamente 
um dos pilares básicos da sustentabilidade, 
uma vez que a preservação ambiental e a 
conservação dos recursos naturais somente 
adquirem significados quando o produto 
gerado possa ser equitativamente 
apropriado e usufruído pelos diversos 
segmentos da sociedade.  
  48 I P a g e 
Na faixa etária dos produtores de 
hortaliças segundo os resultados mais de 
90% dos inquiridos estão entre a faixa 
etária dos 20 a 59 anos de idade. Este 
resultado ilustra-se um índice favorável no 
processo produtivo de hortaliças, uma vez 
que a força do trabalho ou a mão-de-obra 
está representada por individuos 
caracterizados entre jovens e adultos. 
Portanto caracteriza-se como um excelente 
indicador de sustentabilidade utilizando o 
critério de uma classe trabalhadora 
altamente optimizada na execução e 
produção de hortaliças por um longo 
período.    
Em relação ao indicador Grau de instrução 
dos trabalhadores ou nível de escolaridade, 
este pode indicar a situação dos 
participantes em relação à educação e os 
graus cursados nos estudos. Pelo resultado 
nota-se que 79% dos entrevistados não 
possuem nivel de escolaridade satisfatória. 
Fica evidente que o indicador é 
considerado mau para a sustentabilidade. 
A deficiência ou incompleta educacional 
da maioria dos produtores influencia 
negativamente nos processos de 
comercialização, implementação de novos 
sistemas e ainda reduz a viabilidade frente 
ao mercado globalizado. Assim o 
Yasmeen et al. (2011), enfatizaram-se que 
com a educação pode melhorar a 
produtividade agrícola directamente 
através da melhoria da qualidade do 
trabalho, aumentando a capacidade de 
ajustar os desequilíbrios, e a aptidão de 
adoptar inovações com sucesso através do 
seu efeito.  
Envolvimento da Família no Processo 
Produtivo. Muitos paises em vias de 
desenvolvimento como Timor-Leste, a 
agricultura familiar é a forma social 
dominante na actividade agrícola e o termo 
"agricultura familiar" refere-se as 
explorações agrícolas individuais na 
propriedade da família, onde a produção 
para o mercado é quase exclusivamente 
conseguido através de trabalho familiar. 
Conforme Wolfenson (2013, Pg.17), a 
agricultura familiar é uma forma de 
organizar a produção da agricultura, 
silvicultura, pescas, pecuária e aquicultura 
que são geridos e administrados por uma 
família e que é principalmente dependente 
do trabalho de seus membros, tanto 
mulheres como homens. Assim verfica-se 
que 94% dos beneficiarios disseram que 
este trabalho envolvendo-se a familia 
completamente na actividade de produção 
hortícolas, pode-se concluir que, do ponto 
de vista da rentabilidade e produtividade 
pode-se considerar um excelente indicador 
de sustentabilidade, pois quando todos 
participam do processo há uma melhor 
interação entre as actividades e as 
ferramentas e, consequentemente, 
maximização dos lucros.  
Reuniões periódicas para discutir 
melhorias na produção hortícolas  e na 
qualidade de vida entre os membros dos 
grupos. Este indicador é essencial no 
entendimento sobre a participação dos 
produtores como a gentes que buscam 
melhorias constantes a partir do 
pensamento colectivo. Segundo 
Matthewson et al. (2013), através do grupo 
de discussão, reunião ou conferência 
torna-se como um caminho para que os 
agricultores troquem as informações, 
socializar, e aprender as inovações 
baseando com os seus interesses, tais como 
a agricultura biológica, papel das mulheres 
na agricultura, mercadorias agrícola e etc. 
Quando os agricultores convocarem o 
encontro, eleva novas oportunidades para a 
viabilidade do crescimento económico, 
melhorando a qualidade da vida e maior 
interacção das comunidades agricultores. 
Os entrevistados se mostraram bastante 
confiantes e satisfeitos no momento do 
questionamento levantado pelo presente 
indicador, como os resultados 
demonstram, cerca de 99% dos 
entrevistados disseram que participam sim 
periodicamente das reuniões mensalmente. 
Desta forma, o aspecto levantado 
apresenta-se como um excelente indicador 
de sustentabilidade. Nas reuniões são 
levantados problemas, dificuldades, 
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barreiras enfrentadas pelos produtores bem 
como apresentação de resultados e 
conquistas ao longo do período que se 
buscou as soluções e encaminhamentos. 
Embora tivessem feitas várias reuniões, a 
maioria dos pesquisados relataram grande 
insatisfação com os seus responsáveis dos 
grupos (que tem ligação com a Associação 
de Horticultura do Distrito de Aileu 
(AHDISTAL)) que raramente pôr 
consideração às suas preocupações.     
Último indicador de sustentabilidade 
considerado importante nesta dimensão 
social, aplicado aos agricultores 
beneficiários do programa é a Importância 
dos Impactos positivos gerados no cultivo 
de hortaliças. Deste 68% dos entrevistados 
responderam que consideram é muito 
importante sobre os impactos positivos 
surgidos no processo de produção e cultivo 
de hortaliças, o que reflecte 
consideravelmente na melhoria da 
qualidade de vidas dos envolvidos. 
Configurando, portanto, um bom indicador 
de sustentabilidade, pois evidencia a 
percepção da comunidade quanto ao 
surgimento dos aspectos positivos dentro 
do processo produtivo. Os impactos 
positivos surgidos no processo produtivo 
de hortaliças na comunidade, pode-se 
destacar os mais impactantes como: 
Melhoria das condições nutricionais dos 
consumidores; Melhoria das condições de 
vida da população rural; Aumento da 
oferta de emprego; Diminuição do 
processo migratório do Campo; Geração e 
aumento de renda; Proporcionar melhoria 
na estrutura da agricultura familiar e 
Fortalecimento da agricultura familiar. Um 
programa de horticultura comunitária pode 
reduzir a insegurança alimentar, melhorar 
a nutrição alimentar e fortalecer as 
relações familiares. Também oferece 
oportunidades para atrair os jovens 
educados desempregados a obter 
rendimentos nas suas regiões como único 
emprego (Oluwasola, 2015).  
 
 
Dimensão Econômica  
A dimensão económica refere-se à gestão 
de bens e materiais de forma sustentável a 
fim de criar um balanço entre as entradas e 
saídas financeiras. Sustentabilidade 
econômica, significa que os agricultores 
possam produzir o suficiente para atender 
as necessidades e ou a própria receita, bem 
como ganhar suficiente para restabelecer a 
energia e os custos gastado. De acordo 
com Andrade e Silva (2011), essa 
dimensão trata da gestão sustentável dos 
recursos naturais que devem produzir uma 
rentabilidade que faz atractiva a sua 
continuação, é definida no sentido que o 
sistema em uso produza uma rentabilidade 
razoável e estável através dos tempos.   
O primeiro indicador de sutentabilidade 
questionado aos entrevistados nesta 
dimensão foi a  Condição do entrevistado 
em relação à propriedade rural. A posse da 
terra e direito de proprietário segurado 
possa oferecer incentivos suficientes aos 
agricultores para aumentar suas eficiencias 
em termos de produtividade e assegura a 
sustentabilidade ambiental. O resultado 
mostra-se que a grande maioria, 94% dos 
entrevistados, manifestaram que são 
proprietários na posse da terra, é 
considerado extremamente favorável ao 
desenvolvimento e produção de hortaliças 
na comunidade, uma vez que, a terra é o 
recurso básico necessário para a produção 
de culturas e gado. Segundo Tenaw et al. 
(2009), na sociedade agrária, com a posse 
da terra poderia afectar directamente o 
acesso aos alimentos na família, 
controlando o acesso da dotação de 
recursos e indirectamente afecta a 
segurança alimentar a nível regional ou 
nacional, através de disponibilidade de 
alimentos. Desta forma, este aspecto 
apresenta como um excelente indicador de 
sustentabilidade para a produção e cultivo 
de hortaliças, pois os produtores podem 
desempenhar sem preocupação de ocorrer 
uma interrupção ou obstáculo na produção 
devido aos factores relacionados à posse da 
terra.   
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No segundo indicador de sutentabilidade 
na dimensão económica questionado aos 
entrevistados foi a Renda Familiar 
mensalmente a partir da produção de 
hortaliças. O resultado mostra-se no 
quadro 2, entre 80 dos entrevistados 63% 
manifestaram que ganharam entre $ 200 à 
$ 400 dólares americano (2 a 4 salário 
mínimo) o que evidencia o aspecto 
favorável para uma boa sustentabilidade 
económica, pois ultrapassa a quantia do 
salário mínimo ($115) vigorada pela Lei 
do Trabalho n.
0
4/2012 de 21 de Feveriro 
aplicado aos trablhadores timorenses. De 
acordo com o Xaba e Masuku (2013), 
enfatizaram que com a actividade de 
produção de hortaliças cria oportunidade 
para os pequenos agricultores e é uma 
fonte de renda para uma vida melhor, bem 
como para a melhoria significativa da 
alimentação popular. Durante da aplicação 
da questão sobre o rendimento da família, 
a maioria deles testemunharam que com a 
actividade de produção de hortaliças e 
vegetais tornam-se como complemento 
fonte de renda da família e demais 
rendimento proveniente de outro sector, a 
saber; Criação dos gados, produção das 
culturas agrícolas (arroz, milho, mandioca, 
batata e etc) e produção das frutíferas 
(Laranja, Manga, Ananás). Assim com o 
programa implementado pela “DAC-
AHDISTAL-Kmanek Agrikultura” 
considerar-se-ia como uma boa alternativa 
que possa complementar e atender as 
necessidades vitais básicas destes 
produtores e de sua família como moradia, 
alimentação, educação, saúde e etc.  
Outro indicador essencial para a pesquisa 
foi o grau de Importância econômica da 
produção para a sobrevivência das 
famílias, como forma de confirmar a 
relevância da produção de hortaliças na 
comunidade, onde 75% dos inqueridos 
consideram a actividade como sendo muito 
importante para a vida da comunidade, 
pois esta é a fonte complementar de renda 
da família com outra fonte de renda 
provêm do sector agrícola (Não 
hortícolas), constatando como um bom 
indicador de sustentabilidade. Com esta 
confirmação dos entrevistados, evidencia 
que a produção de hortaliças por 
agricultores familiares destaca-se como 
um dos sectores da economia para a 
produção de alimentos, geração riquezas e 
em distribuição de renda mais equitativa, 
pois, constitui-se a base para um 
desenvolvimento rural sustentável.  Santos 
et al (2014) citado por Chiarello, 
Orlowski, Wackulicz, (2008), consideram-
se a agricultura familiar é como um meio 
de produção importante por sua função 
econômica, isto é, a agricultura familiar 
actua como um meio de sobrevivência das 
famílias, sendo fonte de trabalho e renda, 
em relação ao aspecto social ela pode 
garantir a melhoria na qualidade de vida 
das pessoas.   
Forma para escoar a produção. Este 
indicador procura saber sobre qual é forma 
eficaz que os produtores optaram para 
escoar ou canalizar seus produtos para a 
comercialização. Muitos factores que 
poderiam provocar a baixa remuneração 
obtida por muitos produtores, como por 
exemplo eventos climáticos, doenças e 
pragas que ocasionam perdas e diminuam 
a qualidade do produto, no entanto, deve 
enfatizar que a comercialização da 
produção é o maior obstáculo na 
optimização dos lucros desses produtores. 
Nesse caso o Rosenbloom, (2002) salienta 
que, canal de distribuição é significado 
como o caminho para que um determinado 
produto percorra desde sua produção até o 
consumidor final com uma boa qualidade 
garantida. Pelo resultado demostra que 
100% dos produtores tem acesso de vender 
os seus produtos atraves do comprador 
directo no campo, isto é, a empresa 
“Kmanek Agrikultura”, e este considerar-
se-ia como uma benéfica forma de 
escoamento, pois não iria complicar 
nenhum custo de transporte pelos 
produtores de hortaliças. Desta forma 
configura-se como um excelente indicador 
de sustentabilidade, pois o produtor tem 
garantia de mercado para comprar seus 
produtos e com o preço de venda 
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garantido. Boas e Pimenta (2011), 
destacam-se que é pertinente se o produtor 
estabelecer relações rentáveis com os 
elementos a jusante e a montante de sua 
propriedade, principalmente se tais 
relações puderem ser formalizadas por 
contrato, desta forma, no propósito de 
preservar garantias como a lucratibilidade 
e adimplência (pagamento no tempo 
determinado) de sua actividade agrícola. 
Quando existir o mercado de compra 
grantido e garantia do preço adequado, 
motivará o espírito do trabalho dos 
agricultores em manter a sustentabilidade 
da produção bem como melhorar as suas 
qualidades de vida e das famílias.  
Sobre o Custo de Investimento tomada 
para efectuar do processo produtivo de 
hortaliças os 93% dos entrevistados 
responderam que adoptam o capital 
próprio provenientes das reservas do lucro 
anterior como política de investimento. 
Esses tornam-se um excelente indicador de 
sustentabilidade, uma vez que, com a 
obtenção de recursos financeiros a partir 
de empréstimos poderia ser negativo, 
lembrando com as alterações climáticas 
que acontecem nos últimos anos em 
Timor-Leste como ceca prolongada que 
não poderia garantir a sustentabilidade da 
produção.  
O último indicador que foi questionado 
sobre a sustentabilidade econômica foi 
Gestão financeiras – Receitas e despesas. 
Este indicador é muito pertinente na 
sustentabilidade de uma actividade de 
produção econômica, pois se um produtor 
souber gerir bem seu recurso financeiro 
garantir-se-á sua sustentabilidade quer na 
produção bem como na melhoria da 
qualidade de vida da família como um 
todo. Gomes (2002), ressalta que o sucesso 
em qualquer actividade econômica 
depende de uma administração eficiente e 
eficaz. O controle financeiros de uma 
família  torna-se um dos factores 
economicos de maior importância, uma 
vez que, actua como um méio de 
sobrevivência das famílias e garantir de 
forma segura na qualidade de vida das 
pessoas em todo tempo. Durante da 
aplicação desta questão muitos deles (75 
%) que demostraram não compreenderam 
bem sobre o assunto, assim não aplicam a 
gestão e controle financeiro sobre a 
entrada e saída de recursos (Receitas e 
despesas) no processo produtivo de 
hortaliças. Esse factor desfavorece o 
processo produtivo de hortaliças, pois 
dificulta a identificação da real situação 
financeira dos produtores e não há como 
estabelecer uma rentabilidade ou 
lucratividade no processo produtivo, se os 
produtores não têm nenhum instrumento 
de controle financeiro. Isso dá para 
entender que em termos do nível de 
instrução revelando que 79% dos 
entrevistados não possuem nivel de 
escolaridade satisfatória, o qual 
contribuiria de forma incapaz de gerir ou 
controlar o recurso financeiro como sendo 
riqueza vital de uma família. Segundo 
Sousa (2014), pode-se considerar que 
quanto mais instruído e informado por um  
trabalhador, melhores resultados ele pode 
obter na actividade desenvolvida. Uma vez 
que, não só em actividade produtiva, mas 
no controle e gestão financeiras dos 
resultados auforida a partir da 
comercialização dos produtos agrícolas. 
Diante dos factores expostos, o controle 
das operações financeiras, na comunidade 
pesquisada, apresenta-se como um mau 
indicador de sustentabilidade.   
Embora estes produtores tivessem ganhado 
mais de dois salário mínimo (entre $ 200 à 
$ 400 dólares americano) mensalmente a 
partir da actividade da produção de 
hortaliças como renda complementar da 
família além dos  demais rendimento 
proveniente de outro sector,  na vida real 
continuam sendo viver numa situação 
precária, pois não estabeleceram nenhum 
parâmetro de como controlar ou gerir os 
seus recursos financeiros como uma 
riqueza vital da família. Durante da 
realização das entrevistas notou-se a 
condição real dos entrevistados sobre as 
suas moradias que não são dignas como 
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deve ser, muitos deles confirmaram que 
gastaram mais dinheiro para a cerimónia 
ritual ou outras cerimónias ligadas com 
uso e costumes dos timorenses.  
Dimensão Ambiental 
O termo de sustentabilidade ambiental 
refere-se a forma de como cuidar o 
ecossistema em que nos rodeia para que 
esta seja util em todo tempo, atravez de 
encontrar formas inovadoras de minimizar 
impacto humano sobre o meio ambiente e 
reduzir os custos financeiros com a 
conservação de água, solo e energia. 
Conforme o Nascimento (2012), 
sustentabilidae na dimensão ambiental 
supõe que o modelo de produção e 
consumo seja compatível com a base 
material em que se assenta a economia, 
como subsistema do meio natural. Trata-
se, portanto, de produzir e consumir de 
forma a garantir que os ecossistemas 
possam manter sua autorreparação ou 
capacidade de resiliência.  
No indicador sobre o Tipo de agricultura 
desenvolvida na actividade de produção 
hortaliça o resultado revela que 90% dos 
produtores praticaram o tipo de agricultura 
orgânica, pois esta foi compromisso entre 
a empreza compradora de “Kmanek 
Agrikultura” e os produtores para produzir 
as hortaliças de forma biológica. Desta 
forma considerar-se como excelente 
indicador de sustentabilidade, uma vez 
que, as práticas orgânicas tornam-se um 
méio que fovoreçam equilíbrio do 
ecossistema, manutenção e melhoria da 
qualidade do solo e da água em todo 
tempo. Segundo Kamiyama (2011), a base 
técnica da agricultura orgânica está na 
manutenção da fertilidade do solo e da 
saúde das plantas por méio da adopção de 
boas práticas agrícolas, como a 
diversificação e rotação de culturas, 
adubação orgânica, manejo ecológico de 
pragas e doenças e a preservação 
ambiental. Esta situação poder-se-ia 
concluir sustentável  para a produção das 
hortaliças em todo tempo caso estes 
produtores mantenham este tipo de 
agricultura.  
Enquanto ao trabalhar com indicador de 
como adquirir o sistema de Técnicas de 
conservação do solo, o resultado ilustra-se 
que 100% dos entrevistados praticaram o 
sistema de conservacionista do solo com 
adubação orgânica, adubação verde, e 
praticaram a rotação da cultura. Uma vez 
que esta três técnicas consideram-se como 
insumos da agricultura orgânica, isso 
torna- se como adopção de boas práticas 
agrícolas, pois estas se beneficiam 
sustentávelmente quer na manutenção da 
fertilidade do solo bem como da saúde das 
plantas. Desta forma ressalta que como um 
excelente indicador de sustentabilidade 
para o processo de produtivo das hortaliças 
e este resultado está compatível com o tipo 
de agricultura que eles optaram para 
produzir as hortaliças.  
Entretanto em relação ao indicador sobre a 
Adopção de Técnica de Preservação 
Ambiental, foram propostas várias 
alternativas neste indicador com o intuito 
de descobrir o qual das técnicas de 
preservação ambiental que adoptaram e 
simultaneamente testar a percepção deles 
sobre as técnicas propostas no questionário 
que eles consideram importante para 
manter a sustentabilidade da produção 
agrícola nas suas região. Configura-se a 
maioria dos produtores não possuem 
conhecimento suficiente em relações as 
técnicas de preservação ambiental porque 
nenhuma percepção deles ultrapassa de 
50% do grau de índice de sustentabiliade. 
Nota-se que apenas 35%, 34% e 31% 
declararam-se respectivamente com a 
protecção das fontes da água, com a 
protecção e fazer reflorestamento, a 
destinação adequada dos resíduos de 
produção tornam-se como as formas vitais 
de preservação o ambiente. Em média 
33,33% do índice apresentado é 
considerado como mau indicador de 
sustentabilidade. Diante desta limitação do 
entendimento dos entrevistados a cerca de 
preservação ambiental torna-se como um 
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desafio para sustentabilidade da produção 
agrícola, uma vez que  o meio ambiente é 
considerado como um dos factores 
determinante para o sucesso da produção 
agrícola. De acordo com Sousa (2014, 
Pg.114), cabe ao homem o papel de 
proteger a natureza independentemente do 
seu valor econômico, bem como utilizar os 
recursos naturais de forma racional para 
que as futuras gerações também possam 
usufruí-los. Assim, como gestor do 
processo produtivo de hortaliças os 
agricultores devem aplicar a consciência 
na preservação do meio ambiente.   
Perguntou-se o indicador sobre os Méios 
adoptadas para reduzir as perdas de 
produção de hortaliças na época de seca 
prolongada optados pelos produtores para 
manter a sua sustentabilidade de produção, 
o resultado mostrou-se que estes 
produtores não possuem conhecimento 
satisfatória sobre as providências para 
reduzir as perdas em períodos de seca e 
estiagem ou seja a acção tomadas não 
atinge as metas do Índice do Grau de 
Sustentabilidade. Entre as providências 
optadas, apenas 34%, 32%, 14%, 6% e 6% 
que consideraram como o sistema de 
camalhão, práticas de cobretura de solo, 
construção de cisterna, baragem de água e 
introdução das variedades resistentes 
respectivmente torna-se como uma 
alternativa adequada para manter a 
sobrevivência da produção das hortaliças. 
Diantes destas limitações, em média, o 
índice apresenta um resultado 
desfavorável, ou seja, apenas 16,67% dos 
produtores utilizam alguma medida que 
visa a redução das perdas da produção das 
hortaliças no tempo seaca e estiagem. O 
que torna o indicador crítico para a 
sustentabilidade da cultura de hortaliças.   
Dimensão Institucional/Tecnológica 
Nesta dimensão refere-se a participação 
dos quadros institucional de forma auxiliar 
os produtores de hortaliças com intuito de 
fortalecer os produtores em todos os níves 
e consolidar os pilares de desenvolvimento 
sustentável como ambeintal, econômico e 
social. Os quadros institucionais chaves 
que devem contribuir para o sucesso dos 
produtores de hortaliças de forma 
sustentável, são Ministério de Agricultura 
e Pescas, Organizações não-
governamentais e instituições financeiras.  
Quando questionados sobre a existência de 
Assistência técnica especializada, 75% dos 
80 produtores pesquisados disseram que 
tinham recebido assistência técnica no 
cultivo de hortaliças prestada somente 
pelos técnicos de DAC, era um programa 
suportada pela agência do estado 
americano “USAID”, o que considera-se 
como um nível bom para a 
sustentabilidade. Entretanto segundo estes 
produtores da parte do ministério da tutela 
quer municipal bem como nacional nunca 
prestou algmas assistência técnica à eles, 
torna-se-ia de qualquer forma 
insustentavel de produção de hortaliças 
quando terminou o apóio da agência acima 
citada. A frequência da assistência técnica, 
a maioria dos produtores enfatizaram que 
somente recebeu uma vez no momento de 
inciar o programa de cultivar as hortaliças, 
alguns deles foram promovidos pela esta 
agência para terem treinamento na 
Indonésia.  
Estratégia importante para aumentar a 
produção, neste indicador pretende-se 
saber qual a visão destes produtores sobre 
as potências estratégicas para aumentar as 
produções segundo os seus pontos de 
vistas através das variáveis propostas na 
pergunta, o resultado revelou que 
insatisfatória sobre o índice de 
sustentabilidade pois nenhum 
conhecimento ultrapassa 50% do grau de 
sustentabilidade. De acordo com o 
resultado a estratégia mais importante a ser 
aplicada pelos produtores, cerca de 41% 
das escolhas, está relacionada com a maior 
assistência de orgãos especializados no 
ajudo e acompanhamento produtivo. A 
percepção dos produtores vai de encontro 
a realidade da produção, uma vez que, 
obtiveram assistência técnica uma só vez 
no início de realização de cultivo de 
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hortaliças e a parte do ministerio da tutela 
nunca procedeu alguma assistência a eles, 
que algumas vezes dificultam eles a 
aplicar as boas práticas de agricultura de 
modo inserir qualidade aos produtos. Em 
segundo lugar aparece, com 22% das 
escolhas da adopção maior logística e 
acesso ao mercado de grande porte, pois 
segundos eles quanto mais tiver mercado 
acessível mais competição em termos do 
preço dos produtos. Diante dos resultados 
apresentados, em média de 31,5%, os 
índices alcançados foram desfavoráveis e 
considera-se como um nível mau para a 
sustentabilidade da produção de hortaliças.  
Em referência a participação dos Órgãos 
incentivadores no desenvolvimento da 
produção, a maioria dos produtores 
declararam que tinham recebido somente o 
incentivo proveniente do programa de 
DAC-USAID e a empreza “Kmanek 
Agrikultura”. Vale destacar que, o 
programa de DAC-USAID suportou 
assistência técnica sobre técnica de 
cultivar as hortaliças, ferramentas 
agrícolas e estabelecer o contrato entre os 
produtores e mercado. Entretanto na parte 
da empreza “Kmanek Agrikultura” 
suportou as sementes de hortaliças, 
materiais para construção de casa vegetal 
na forma de tunel e comprar os produtos 
no local de produção e transporta-los 
posteriormente para serem vendidos nas 
feiras da mesma empreza em Dili. Foram 
aplicados também as perguntas sobre 
algum incentivo proveniente dos orgaos 
governamentais, infelizmente a maioria 
(100%) declararam que nunca receberam-
no. Contudo esta actividade poderá ser 
insustentável no futuro caso da parte do 
ministério da tutela não providencie alguns 
apóios. Desta forma destaca-se como um 
crítico de indicador de sustentabilidade.  
O último indicador nesta dimensao foi as 
Percepções dos produtores sobre as 
melhorias da vida a partir da instalação do 
programa de DAC-AHDISTAL e as 
respostas evidencia-se a importancia da 
instalacao dos programas de DAC-
AHDISTAL, onde 61% dos participantes 
consideram muitas práticas desenvolvidas 
no processo produtivo de hortaliçaas 
mudaram para melhor, assim torna-se 
como um bom índice de sustentabilidade. 
O que demostra como um aspecto positivo 
para este programa e os agricultores 
agradece esse incentivo.  
 
Cálculo do Índice Global de 
Sustentabilidade 
Em continuidade ao estudo sobre análise 
da sustentabilidade do processo produtivo 
de hortaliças, desenvolvida pela 
agricultura familiar na comunidade de 
vinculado no grupo de DAC-AHDISTAL 
no muniipio de Aileu, a seguir serão 
apresentados os índices alcançados pelos 
indicadores sugeridos e trabalhados sob o 
modelo proposto por González e Carvajal 
(2002).
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Quadro 2 – Indicadores de sustentabilidade para o cálculo do IGS 
Dimensões Indicadores Valor  Total 
 
Social 
1. Faixa etária dos produtores de hortaliças entrevistados;  90%  
 
86% 
2. Grau de instrução dos trabalhadores;  79% 
3. Envolvimento da família no processo produtivo;  94% 
4. Reuniões periódicas na discussão de melhorias; 99% 
5. Impactos positivos gerados no processo produtivo. 68% 
 
Econômico 
1. Condição do entrevistado em relação à propriedade rural;  94%  
 
 
83% 
2. Renda familiar;  63% 
3. Importância econômica da produção para a sobrevivência;  75% 
4. Estratégia adotada para escoar a produção;  100% 
5. Custo de Investimento tomada para efectuar do processo produtivo de  
hortaliças;  
93% 
6. Controle das operações financeiras – Receitas e despesas. 75% 
 
Institucional/ 
Tecnológica 
1. Assistência Técnica especializada;  75%  
 
67% 
2. Estratégias importantes para aumentar potencial produtivo;  31.5% 
3. Órgãos incentivadores no desenvolvimento da produção;  100% 
4. Melhorias percebidas pelos agricultores a partir da instalação do 
programa DAC-AHDISTAL 
61% 
 
Ambiental 
1. Tipo de agricultura desenvolvida;  90%  
 
 
60% 
2. Técnicas de conservação e uso do solo;  100% 
3. Tecnicas adoptadas na preservação ambiental;  33% 
4. Méios adoptadas para reduzir as perdas de produção de hortaliças na 
época de seca prolongada;  
16,7% 
Fonte: Padrão para medir a sustentabilidade das dimensões dos respectivos indicadores analisados. Foi 
elaborado pelo Sousa, 2014. P.36 da dissertação.  Adaptado de Gonzalez e Carvajal (2002). 
 
O resumo sobre os indicadores avaliados e 
seus respectivos resultados encontram-se 
na tabela 2. O cálculo sobre o Índice 
Global de Sustentabilidade encontrado no 
estudo é feita com base na equação (1), 
abaixo, o Índice Global de 
Sustentabilidade – IGS é definido pela 
expressão: Equação (1): IGS (%) 
={[Σsim(CS+ CE + CA+CT)]/Total de 
ações} x 100. Desta forma, o índice geral 
de sustentabilidade dos produtores de 
hortaliças da Comunidade de município de 
Aileu no programa de DAC-AHDISTAl  
será de:  IGS (%) ={[ sim(0,86 + 0,83 + 
0,67 + 0,6] /4} x 100 = 74%. O resultado 
obtido para o Índice Geral de 
Sustentabilidade foi de 74%, está em nível 
bom de sustentabilidade, sendo o 
parâmetro alcançado acima de 50%.   
 
CONCLUSAO 
A produção de hortaliças possui um papel 
importante para a atividade agrícola 
familiar, contribuindo para o seu 
fortalecimento e garantindo 
sustentabilidade. Trata-se de uma cultura 
que necessita de uma pequena extensão de 
terras em relação a outras culturas para que 
seja economicamente viável, não requer 
alto conhecimento técnico e nem alto nível 
de investimento para iniciar a atividade. A 
agricultura familiar em Timor-Leste vem 
se desenvolvendo devido à falta de 
empregabilidade dos outros sectores nos 
centros urbanos e pela busca das políticas 
publicas, em ligar, cada vez mais, 
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trabalhadores à produção agrícola como 
forma de geração de renda e diminuição do 
desemprego urbano. Com isso, a utilização 
desta agricultura, que também é, 
geralmente, sustentável, econômica e 
ambiental, vem se expandindo cada vez 
mais.  
Em termos sociais revela que excelente de 
um nível de sustentabilidade nos 
indicadores propostas nesta dimensão, 
porém vale ressaltar que é importante 
reflectir sobre a situação da educação no 
meio rural de forma a identificar os 
possíveis dificuldades do homem do 
campo frequentar a escola e concluir seus 
estudos. Com existência das organizações 
dos agricultores pode reforçar o poder de 
negociação dos agricultores, aumentar o 
preço dos produtos, controlar a exploração 
de monopólio e aumentar o bem-estar 
social. Em termos económicas também se 
revela um nível de excelente de 
sustentabilidade, contudo é necessário de 
providenciar alguma formação sobre a 
gestão financeira para que o resultado 
económico obtido a partir da produção de 
hortaliças tenha efeito na melhoria da 
qualidade de vida dos produtores acima de 
tudo das suas famílias. Em termos 
institucional/tecnológica, esta dimensão 
ilustra-se como um bom nível de 
sustentabilidade, entretanto para que este 
esteja sempre sustentável o poder 
executivo deve intervir em qualquer forma 
ao progresso deste programa. A maioria 
estratégia para aumentar o potencial 
produção deveria estar relacionada com 
maior assistência de orgãos especializados 
“neste caso o ministerio de tutela” no 
ajudo e acompanhamento produtivo. A 
percepção dos produtores vai de encontro 
a realidade da produção, uma vez que, 
obtiveram assistencia tecnica uma só vez 
no início de realização de cultivo de 
hortaliças e a parte do ministerio da tutela 
nunca procedeu alguma assistencia a eles, 
que algumas vezes dificultam eles a 
aplicar as boas práticas de agricultura de 
modo inserir qualidade aos produtos. Na 
dimensão ambiental embora tenha um bom 
indicador de sustentabilidade, entretanto 
estes produtores precisam de algumas 
formações sobre o cuidado ambiental para 
que as metas dozenvolvimento da 
produção de hortaliças sejam sustentável 
em todo tempo. 
Por fim o índice geral de sustentabilidade 
de todas as dimensões consideram como 
um bom nivel de sustentabilidade, o que 
por sua vez justifica como excelente 
programa que foi instalado pela DAC-
USAID que se tranformou  actualmente 
para AHDISTAL juntamente com a 
empreza de “Kmanek Agrikultura”. Diante 
do resultado exposto vale destacar que é 
necesário de considerar algumas 
preocupações para o futuro melhoramento, 
a saber, nivel da educação das pessoas 
rurais, participação de algumas 
organizações pelos agricultores, formação 
na area de gestão financeiras e maneio de 
cuidar o ambiente e fazer efeito da 
presença dos orgãos govenamentais em 
prol do progresso destes agricultores. 
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ABSTRACT 
Nematodes of the genus Ascaridia are important endoparasite of poultry.  It is known 
world wide that Ascaridia galli is one of the most common nematode (round worm) 
affecting chickens, however there has never been a study conducted to measure the 
prevalence of this round worm in Timor Leste. Therefore the objective of this study was 
measure the prevalence of this parasite in village chickens in Timor Leste.  To measure 
the prevalence of this parasite a survey was conducted in 9 villages across three regions 
of Timor Leste.  The survey revealed that A. galli were 5.9% (2.2-12.5%) positive in 
Covalima municipality, 3.1% (0.6 - 8.9%) in Manatuto Municipality and 15.4% (8.1 -
23.0%) in Lospalos Municipality. The overall prevalence for Timor Leste is 7.8% (5.0 -
11.5%).  
Keywords: Ascardia galli, Nematode, Timor Leste, Prevalence, Ascariasis 
 
INTRODUCTION 
Chickens raised under village production 
systems are exposed to a wide range of 
pathogens such as bacteria, virus and 
parasites (internal and external). The 
internal parasite includes cestode, 
trematode and nematode. One of the 
nematode is Ascaridia galli. Ascaridia 
galli is a parasitic roundworm belonging 
to the phylum nematode.  Ascaridia galli 
is the most prevalent and pathogenic 
species, especially in domestic village 
chickens (Gallus domesticus). It causes 
ascaridiasis, a disease of poultry due to 
heavy ascaridia spp infection, 
particularly in village chickens. It 
inhabits the small intestine and therefore 
can cause haemorrhagic enteritis. Heavy 
infections also cause partial or total 
obstruction of the duodenum/jejunum. It 
is known worldwide that A.  galli is one 
of the most common nematode affecting 
chickens, however there has never been 
a study conducted to measure the 
prevalence of this round worm in Timor 
Leste. Therefore the objective of this 
study was measure the prevalence of this 
parasite in village chickens in Timor 
Leste. Such knowledge is essential in 
understanding the epidemiology of the 
diseases as well as the design of their 
appropriate control measures. 
MATERIAL AND METHODS 
Sites selection 
Administratively, Timor Leste is divided 
into 13 municipalities, 65 sub districts, 
442 villages and 2225 hamlets (NSD and 
UNFPA, 2010). For this survey, the 
division of administrative area is based 
on survey recommended by Amaral 
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(2003), who divides Timor Leste into 
three regions. The regions are 1) East 
Region (made of the Municipality of 
Baucau, Viqueque and Lautem),  2) 
Central region (made of          Dili, 
Liquica, Aileu, Ermera and Manatuto 
municipalities), 3). West region (made 
of Bobonaro, Ainaro, Manufahi and 
Covalima municipalities).  The site 
selection for this survey was done as 
follows:  one municipality was randomly 
selected  for each region, then one 
administration post (formerly known as 
sub district) was selected for each 
selected municipalities (formerly known 
as districts). From the selected 
administration posts, 3 villages were 
randomly selected to represent each 
selected administration post. The total  
villages surveyed for this study were 9 
villages representing 3 regions as shown 
in Table 1. The survey was conducted 
from April to May 2015 in 3 
municipalities representing each region 
in Timor Leste.  
Table 2. Selected sites across the  3 regions 
Region Municipality Administration post  Suco/village 
West Covalima Fohorem Fohorem, Lactos, Dato Rua 
Central Manatuto Laleia Lifau, Uma Clalan, Cairui 
Oeste Lautem Iliomar Iliomar I, Fuat and Cainliu 
 
1.1.1 Design prevalence and sample 
size  
The sample size of this survey was based 
on the design prevalence of 50%. This 
assumption of design prevalence was 
just an estimation because there has 
never been a survey conducted to 
measure the prevalence of A. galli in 
Timor Leste. According to Cannon & 
Roe (1982), if the design prevalence is 
50%, then the sample size is 96.  
1.1.2 Collection of samples 
Based on the sample size determined, at 
least 96 faeces samples were collected 
from each selected villages based on 
non-random sampling (sample collectors 
walked from  
house to house asking if farmers have 
village chickens and whether they were 
willing to tie or lock their village 
chickens over  night for faeces collection 
the next morning/day). Upon agreement 
with some households, they agree to tie  
 
or lock their village chickens for faeces 
collection in special plastic bags. Fresh 
faecal samples were collected from 
village chickens faeces  
that were dropped during the night or 
early morning while they were locked or 
tied. After collecting the samples, each 
sample was placed in an individually 
labelled plastic bag with some drop of 
formalin for preservation of the faeces.  
They were then analysed for faecal egg 
counts in the laboratory of Animal  
Health Department, Faculty of  
Agriculture, Universidade Nacional 
Timor Lorosa’ e (UNTL) using the 
McMaster technique. The number of 
eggs of A. galli  in fresh collected faeces 
were expressed as eggs per gram faeces 
(EPG). 
1.1.3 Faecal examination using 
McMaster technique 
Saturated salt solution was made by 
dissolving salt (sodium chloride) in a 
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container of water until some remained 
in the bottom. One gram of faeces was 
weighed (W) and placed in the bottom of 
a plastic cup.  Fourteen ml of saturated 
salt solution was added to the cup to 
make up 15 mL of solution (V). This 
  
was then mixed and 1 mL or less was 
then sucked up using a Pasteur pipette 
and 0.3 mL  (E) placed into two 
chambers of a McMaster faecal egg 
counting slide. After five minutes, the 
slide was examined with a microscope 
under low power.  The eggs of A.  galli  
egg were then recorded. 
Eggs per gram faeces calculation: 
Weight of faeces= 1 g (W) 
Volume of solution= 15 ml (V) 
Volume examined= 0.3 ml (E) 
1 gram faeces in 15 ml fluid (V/W) = X 
Proportion examined= 1/(X/E) = 1/(15/0.3)= 1/50, therefore, eggs observed multiplied by 50 = 
EPG 
 
Prevalence calculation and its 95% 
Confidence Intervals (95%CI) 
Prevalence was calculated based the 
number of positive samples divided with 
total samples tested. The total sample 
tested was 294 (at region level), at least 
96 (at district level) and the minimum of 
32 at village level.  The 95% confidence 
interval (95%CI) was calculated using 
the exact binomial method (Daly, 1992). 
RESULT AND DISCUSSIONS 
This study presents the prevalence of A. 
galli  in village chickens in Timor Leste. 
The faecal samples for A. galli 
examination were collected from 294 
village chickens across 3 regions in 
Timor Leste.  From the total of 294 
faecal samples, 101 from west regions, 
96 from Central region  and 97 from 
East Region  (Table  2).  
The laboratory test revealed that A. galli 
were 5.9% (2.2-12.5%) positive in 
Covalima municipality, 3.1% (0.6 - 
8.9%) in Manatuto Municipality and 
14.4% (8.1 - 23.0%) in Lospalos 
Municipality. Overall  prevalence across 
the three region was 7.8% (5.0 -11.5%) 
(Table 2).  
The  overall prevalence of A. galli in 
village chickens reported in this study is 
lower compared to the other finding in 
other countries. Studies in some 
countries have shown that the prevalence 
of A. galli infections in village chicken 
flocks ranges from 5 to 60%.   For 
example, in a study in Fako Division, 
Southwest Cameroon  it was reported 
that the prevalence of A. galli was 14.3% 
(n=889) (Nghonjuyi et al. 2014). 
Another higher prevalence (41.56%)  of 
A. galli was reported by  Alam et.al 
(2014), 35.35% (169/478) reported by 
Salam (2015), 54% reported by  Hasan 
(2014) and 63% reported by Tarbiat 
(2012). The prevalence rate is also 
influenced by type of poultry and how 
they are raised.  For example the 
prevalence rate of domestic chickens 
was 55 % (n=200), 37.5% in Broiler 
(n=140) and layers 5% (n=100)  
(Ogbaje, et.al, 2012).  
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Table 3.  Summary of survey of A. galli in the three regions 
Municipality Ad. Post Suco 
  Lab. test 
Total Prev. Aldeia Neg. Pos. 
Covalima Fohorem 
Dato-Rua 
Ai-Toos 18 1 19 5.3% 
    Fatu-Lidun 11 1 12 8.3% 
    Hali-Laran 3 1 4 25.0% 
    Total 32 3 35 8.6% 
    
Foho-Rem 
Fatuk-Bitik 5 0 5 0.0% 
    Fatuk-Laran 6 0 6 0.0% 
    Lo’o Hali 5 0 5 0.0% 
    Sadahur 16 0 16 0.0% 
    Total 32 0 32 0.0% 
    
Lactos 
Au-Lulik 8 1 9 11.1% 
    Cacaut 12 1 13 7.7% 
    Calobor 6 1 7 14.3% 
    Fatuk-Laran 5 0 5 0.0% 
    Total 31 3 34 8.8% 
Total Covalima     95 6 101 5.9% 
Manatuto Laleia 
Lifau 
Lenau 7 1 8 12.5% 
    Uma Klalan 9 0 9 0.0% 
    Uma Rentau 15 0 15 0.0% 
    Total 31 1 32 3.1% 
    
Hatu-Laran 
Ralan 12 0 12 0.0% 
    Uma-Iuk 6 0 6 0.0% 
    Weboro 13 1 14 7.1% 
    Total 31 1 32 3.1% 
    
Cairui 
Corohoko 6 0 6 0.0% 
    Hatukarau 7 0 7 0.0% 
    Raibu 3 0 3 0.0% 
    Raimean 5 0 5 0.0% 
    Wainuno 5 0 5 0.0% 
    Watusili 5 1 6 16.7% 
    Total 31 1 32 3.1% 
Total Manatuto     93 3 96 3.1% 
Lospalos Iliomar 
Iliomar I 
Ara-Ara 5 2 7 28.6% 
    Caentau 7 0 7 0.0% 
    Iliomar 7 0 7 0.0% 
    Osso-Hira 4 2 6 33.3% 
    Wata-Matar 5 1 6 16.7% 
    Total 28 5 33 15.2% 
    Cainliu Caidavalarin 5 1 6 16.7% 
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Municipality Ad. Post Suco 
  Lab. test 
Total Prev. Aldeia Neg. Pos. 
    Larimi 6 1 7 14.3% 
    Liu-falin 6 1 7 14.3% 
    Malu-Hira 5 1 6 16.7% 
    Titiraven 6 0 6 0.0% 
    Total 28 4 32 12.5% 
    
Fuat 
Acadirilo 9 2 11 18.2% 
    Rumu-Tau 11 1 12 8.3% 
    Vata-Omar 7 2 9 22.2% 
    Total 27 5 32 15.6% 
Total Lospalos     83 14 97 14.4% 
Grand total       271 23 294  
7.8% 
 
 
Controlling poultry diseases including 
A. galli infection is important to support 
farmers‟ economy. This is because 
poultry industry occupies an important 
position in the provision of animal 
protein to Timorese households and 
generally plays an important role in the 
national economy as an income 
generator.  This is due to the fact that 
village chickens production can be used 
for home consumption and savings (a 
living bank) for family basic needs. But 
household based poultry industry faces 
some problems related poultry health 
issues.  Many diseases affect village 
poultry  include bacterial infection, viral 
infection and parasite infection. The 
parasite infection can be further 
classified as external parasite and 
internal parasite. The internal parasite 
include cestode, trematode and 
nematode. One of the nematode that 
commonly affecting village chickens is 
A. galli.  
Ascaridia galli, a genus of parasitic 
roundworm that belongs to the ascarid 
can infect several species of poultry.  It 
infects chickens, turkeys, ducks, geese, 
quails, pheasants, guinea fowls and other 
domestic and wild birds. The well 
known species of ascaridia include A. 
galli in fowl; A. dissimilis in turkeys 
and A. columbae in pigeons (Adang et 
al, 2010; Kates and Colglazier 1970). 
Ascaridia galli infection occurs 
worldwide and are very common in 
domestic chickens (Lalchhandama, 
2010). It is much more abundant in 
traditional farming system than in 
industrial production facilities. This is 
because under the traditional system, 
chickens live under open range system 
without proper feeding and treatments. 
The adults of A. galli reside in the small 
intestine (Duodenum and Jejunum).  
Adult A. galli are semi-transparent and 
are the biggest nematodes found  in 
poultry (Lalchhandama, 2010; 
Kaufmann, 2011). The size of Ascaridia 
galli ranges from 80 mm to 100 mm. 
The average female and male size are 62 
mm and 90 mm respectively (Kates and 
Colglazier 1970). Similarly according to 
Hasan (2014) the male parasites of A. 
galli is 43±12 (30 – 67) mm and the 
female is 47±15 (40-87) mm. The length 
and the width of A. galli‟ s egg are 72-
  64 I P a g e 
86.5 micron and 43-50.5 micron 
respectively (Hasan, 2014).  
The route of infection of A. galli is 
simple and direct. The host infection 
starts with the  ingestion of infective 
eggs (the embryonated egg) containing 
the L2 larvae (the ingestion either 
directly or indirectly with the intake of 
an earthworm as a potential transport 
host). After the ingestion,  the larvae 
hatch in one day either in the 
proventriculus or the duodenum of the 
host, where it lives freely in the lumen 
over 1 week and then penetrates the 
mucosa for the tissue phase  for around 1 
to 7 weeks. While the larvae is still in 
the tissue, and the larvae cause 
inflammatory reactions  and injure hosts 
intestinal cells.  After several moltings, 
A. galli reaches maturity and female 
worms start producing eggs at the age of 
5 to 8 weeks (Adang, 2010; Kauffman, 
2011).  
The ascarid eggs may be introduced by 
infected wild or domestic birds, people 
or equipment acting as mechanical 
vectors for the parasite eggs. Likewise, 
vehicles transporting birds, feed and 
equipment can also carry the infection 
(Désirée et al. 2010). 
Larvae in the gut's lining (tissue phase) 
are the most damaging stage. They 
destroy the tissues around them. This 
causes enteritis (inflammation of the 
intestine), often hemorrhagic, anaemia 
often associated with severe diarrhea as 
well as loss of appetite, weakness, 
decrease activity, ruffled feathers and 
dirty cloacal region retarded growth, and 
greatly increased mortality (Adang et al, 
2010). In severe cases, where the worms 
(A. galli) are present in big numbers, 
they can do partial or complete 
obstruction of the intestine. 
In light infection infected poultry may be 
subclinical but severe infection of A. g 
Alli may show several clinical signs. 
Thesenclude loss of appetite, thriftiness, 
bleaching/pale combs and wattles, 
droopy wings, wasting, diarrhea, 
emaciation, anemia and weight loss 
(Lalchhandama, 2010). The weight loss 
due to A. galli  infection is due to 
competition in nutrition between the 
parasite and the host (Adang, 2010). The 
weight loss According to Reid & 
Carmon (1958) as cited by Permin et. al 
(1998) due to A. galli was 1.39 ± 0.37 g 
per worm during a 3-week period.  
 To prevent or at least 1.2
reduce Ascaridia infection in 
intensive farming system, it is 
recommended to keep the birds' 
bedding as dry as possible and to 
frequently change it, because 
development of the worm's eggs 
needs humidity. All these measures 
are particularly important for 
young birds. For free range 
chickens it is necessary to confine 
their access to humid 
environments where earthworms 
(transport host) are plentiful. 
There are several broad and narrrow 
spectrum anthelmintic use for A. galli 
treatment. Numerous classic broad 
spectrum anthelmintic that are effective 
against Ascaridia worms, including 
benzimidazole (albendazole, 
fenbendazole, flubendazole, 
mebendazole, oxfendazole, levamisole) 
and macrolytic lactones (ivermectin). 
Some compounds with a narrower 
spectrum such as piperazine  derivatives 
and pyrantel are also effective against A. 
galli infection (Basit et al, 2006; Begum 
et al., 2010). For use on poultry these 
active ingredients are 
usually available as additives for feed or 
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drinking water, seldom as 
injectable or tablets. To ensure that 
chickens remain worm-free the chickens 
have to be dewormed periodically, 
depending on the local epidemiological, 
ecological and climatic conditions. 
CONCLUSION AND 
RECOMMENDATION 
The prevalence of A. galli in Timor 
Leste is 7.8% (5.0 - 11.5%). This 
prevalence is relatively low compared to 
other finding, for example the finding of  
Nghonjuyi et al. (2014) and  Alam et.al 
(2014).  It is recommended that the 
Directorate of Veterinary Services of 
Ministry of Agriculture and Fisheries 
(MAF) to take necessary action to 
prevent and treat ascariadiasis in village 
chicken. 
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ABSTRACT 
 
Agriculture sector still becomes one of the major contributors to economic growth of many 
countries in the Asia-Pacific region.  In Timor Leste, the economy is largely dominated by 
subsistence agriculture.  However, this sector is very important for the economy and the life of 
the majority of Timorese people. The contribution of this sector to national GDP accounted for 
only about 35% and the share from non-oil GDP was about 30%. The objective of this study 
aiming at assessing the status of market opportunities for fresh tomatoes and bananas in Timor 
Leste and reviewing and understanding the current market situation and consumer expectations 
and demand for these products. Data analysis applied including quantitative and qualitative 
analysis. The study shows most of the respondents in Loes and Buruma generated their income 
from banana and tomato as 95% of their produce sold to the market. This generates a substantial 
improvement in income of farm households in the area. This study is also revealing that farmers 
in these areas can produce banana and tomato for year round. As the demand for banana and 
tomato is high in the domestic market however, there is still lack of these products in particular 
tomato available in the market for some months of the year. In addition, the selling price of 
banana and tomato is very low and this is due to the farmer‟s high dependency on traders to 
purchase their produce. Because of the traders stronger bargaining position over producers they 
play an important role in the distribution of the produce to the market. For most of banana traders 
and retailers, they normally purchase the produce once in two weeks‟ time while the institutional 
customers and consumers usually buy banana on a weekly basis. In the case of tomato, the 
majority of traders buy tomato on a weekly basis and the retailers purchase once in two weeks‟ 
time. The customers and consumers also purchase once in two weeks‟ time. In terms of the 
supply chain there is no direct link between producers and end consumers in Dili. Factors leading 
to this include expensive transport cost, poor road condition, lack of information on input and 
output prices, and lack of skill and knowledge in marketing. Regarding consumer preferences, 
they prefer to purchase local bananas and tomatoes compared to imported produce.  Finally, for 
banana and tomato farmers to endure and flourish, they need to discover approaches to meet new 
demands in the supply chains and to get inputs, credit and technical skills from stakeholders. 
Key words:  Marketing, income, domestic market, consumer preferences, supply chain 
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INTRODUCTION 
 
Agriculture remains one of the major 
contributors to economic growth of many 
countries in the Asia-Pacific region.  In 
Timor Leste, the economy is largely 
dominated by subsistence agriculture.  From 
an estimated 153 212 rural households, 247 
733 people are involved in agriculture 
(MAFF 2008), among whom more than a 
half are subsistence farmers.  This means 
that this sector has the potential to contribute 
towards job creation and increase the 
income of poor farmers in rural areas. 
However, this sector still remains a minor 
contributor to national GDP accounted for 
about 35 per cent and the share from non-oil 
GDP was about 30 per cent (Lundahl & 
Sjoholm 2005)  
One of the significant opportunities for 
growth in this sector is moving into high-
value crops, such as fruits and vegetables. 
Experience from other countries reveals that 
economic development will lead to a change 
in consumer demand toward high-value 
agricultural commodities (Dunn et al. 2011; 
Minten et al. 2009; Gulati et al. 2007).  
Therefore, in the medium and long run, 
there should be a significant scope for 
market-oriented production of fruits and 
vegetables.  
In the horticultural sector, despite favourable 
climatic conditions, soil, temperature and 
elevation in potential areas for fruit and 
vegetables development, most farmers are 
still subsistence farmers employing 
traditional farming techinques and facing 
lack of marketing opportunities. Current 
policies and programs in marketing, stressed 
that production should be oriented towards 
the market, while ensuring food security 
(National Commission for Research and 
Development 2008).  The focus here is to 
establish an internal market that will 
guarantee the flow of farmers‟ produce and 
self-sufficiency in food in the medium-term 
to the creation of external niche markets.  
Because of the importance of marketing of 
agricultural produce mentioned above, this 
study tries to look at the current market 
situation, market opportunities and 
consumers‟ expectation and demand for 
fresh fruit and vegetables in particular 
banana and tomato in Timor leste. 
OBJECTIVE 
The objective of this study is to assess the 
status of market opportunities for fresh 
tomatoes and bananas; to review and 
appraise current market situation for fresh 
fruit and vegetables (tomato and banana); 
and to understand consumer expectations 
and demand for tomatoes and bananas in 
Timor Leste. 
RESEARCH APPROACH 
This study was conducted in the district of 
Baucau (village of Buruma) and Liquica 
(Loes). These sites were chosen because of 
theirs potentials for growing banana and 
tomato, most farmers are experienced 
growers and depend on these two crops as a 
source of income.  Most of the banana and 
tomato produced are destined to the market.  
Respondents include farmers, traders, 
retailers, institutional buyers, and consumers 
of banana and tomato.  Farmers were 
randomly selected resulting in 50 farmers 
from Loes and 50 from Buruma. An 
interview was also conducted with traders, 
retailers, institutional buyers and consumers.  
Data gathering methods employed include 
face-to-face interviews, rapid rural 
appraisals, desk top research of current 
literature related to the marketing issues. 
Secondary market information from local 
government, non-governmental 
organizations and other institutions was 
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reviewed. Key informants were identified at 
various levels within the banana and tomato 
market chain and interviewed using 
structured and semi-structured 
questionnaires.  Primary data were analysed 
using descriptive statistic such as frequency 
tabulation and mean scores and the software 
used was SPSS.  
RESULT AND DISCUSSIONS 
Respondent characteristics 
The total number of respondents in this 
study is 170 comprising 100 farm 
households, 5 traders, 5 retailers, 20 
institutional buyers and 40 consumers. The 
respondents are banana and tomato farmers 
from Loes and Buruma, and traders, 
retailers, institutional buyers and consumers 
in Dili and Baucau. The details of the 
characteristics of the respondents are shown 
in the Table below.  
 
Table 1. Respondent characteristics 
 Farmer Trader Retailer Inst. customer Consumer 
Total respondent 100 5 5 20 40 
Gender:  Male   (%) 
              Female (%) 
73 
27 
17.5 
82.5 
18.4 
81.6 
60 
40 
20 
80 
Education (%) 
 Completed Primary School 
 Completed Secondary School 
 Completed Tertiary education 
  Not school/Illiterate 
 
12.8 
36.5 
- 
50.7 
 
58.4 
16.7 
16.7 
8.2 
 
35 
40 
- 
25 
 
10 
85 
5 
- 
 
5 
70 
15 
10 
Average Age (year) 36.4 42.1 39.8 28.4 34.1 
    
Table above shows that from gender 
perspective respondents who perform 
activities such as trader and retailers mostly 
are women‟s which accounted for 82.5 and 
81.6 per cent respectively. The gender 
balance indicated that the involvement of 
women in the activities of buying and 
selling of banana and tomato in these areas 
is quite high.  It is indicative that their role is 
important in supporting the family economy 
by engaging more in marketing of fruit and 
vegetable produce.  Production activities are 
dominated by men accounted for 73 per 
cent.  In terms of education, more than half 
of the farmers are illiterate and only 12.8 per 
cent finished primary school.  While the 
percentage of illiterate for traders and 
retailers are very low. 
  
Farm production 
the total land area covered by farmers under 
study is 223.8 hectares, of these 119. 3 Ha 
are located in Loes and 104.5 Ha in Buruma. 
Of the total land area only 136 hectares or 
around 61 per cent is used for agricultural 
purposes. Subsequently, banana growing 
area is around 25 hectares (35.8%) and for 
tomato about 11.4 hectares (17.7%).There is 
a possibility to increase the production of 
banana and tomato through land 
extensification using modern technologies 
and new seeds variety.  The average land 
area owned by respondents of banana and 
tomato is 0.4 hectare.  The farm size ranges 
from 0.01 to 2 hectares. Table 3 shows about 
68 per cent of tomato respondents owned 
less than 0.25 hectare; while 50 per cent of 
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banana respondent‟s owned between 0.26 – 
0.50 hectare. Only 4 and 2.2 per cent of 
banana and tomato respondents owned 
above one hectare. In terms of the 
ownership, generally the land is privately 
owned, and the types of the land used for 
growing banana and tomato are mostly flat 
land with simple irrigation system.  
The total production of banana and tomato 
of respondents in 2014 was 24.04 tons and 
61.44 tons, respectively.  Crop productivity 
for banana is 0.91 ton/ha and tomato is 5.4 
tons/ha. This yield is considered lower than 
the average yield from other countries such 
as Philippines and Ghana which is 13.3 
tons/ha for banana and 10.6 tons/ha for 
tomato (IFPRI 2010; Bathan & Lantican 
2010). However, the potato yield in 
particular is higher than the national average 
which is only accounted for 1.8 ton/ha 
(MAFF 2009). The low production of these 
crops is mainly due to the lack of crop 
management, low skill of farmers, low input 
use and extensive use of local seeds.  With 
proper management, resources, inputs and 
training supported by the local suitability of 
agronomic and climatic conditions and 
farmers‟ experience in growing banana and  
tomato in these areas, the yield of these 
crops can be significantly increased.  
In addition, peak season of banana occurs in 
April and July and the low season is in 
August and September.  In peak season 
respondents can produce banana of about 37 
tons while in low season its only produce 
around 11 tons.  For tomato, the peak season 
is in June and September. In these months 
they can produce tomato up to 94 tons.  
Thus, the time where there is a lack of 
tomato occurs in December and January. In 
this time respondents are only able to 
produce tomato around 28 tons.   It is clear 
that peak and low season of producing 
banana and tomato affect directly to the 
price received by respondents.  The study 
found that the average price for banana in 
peak season is 0.10 cents/kg and for low 
season is 0.20 cents/kg.  For tomato, the 
average price in peak season is 0.62 cents 
and in low season it goes up to U$1.15/kg. 
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Figure 1. Average price (kg) of the product in Peak and Low season 
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Marketing 
Marketing is considered during the planning 
of production and throughout all the 
business activities associated with the flow 
of goods and services from production to 
consumption. This means that, the concept 
of market is present when the fruit and 
vegetable farmer makes decisions on what 
crops to grow, when to grow, which and 
how many inputs to apply, how much and 
what source of labor to use, when to harvest, 
and when to sell to whom. 
The study reveals that the income for the 
majority of respondents is generated from 
banana and tomato. This reflects the large 
quantity of products sold to the market in the 
area. For example, from 24.04 tons of 
banana and 61.44 tons of tomato produced 
and, around 95 per cent were sold to the 
market.  This generated a total value of 
about US$4110 and $53,900 for banana and 
tomato, respectively.  In addition, tomato 
alone could provide a substantial 
improvement in income of farm households 
in the area of about US$1147 per farmer per 
season. 
In terms of point of sale, 95 per cent of 
banana growers prefer to sell their produce 
on-farm while 5 per cent of them prefer to 
take their produce to the district markets.  
Conversely, 76.6 per cent of tomato farmers 
sell their produce to district market while the 
others prefer selling on-farm and to local 
markets. Most of the respondents described 
that more than 90 per cent of their produce 
is sold to traders and only 10 per cent to 
retailers.  
As the cost of transport is expensive, and 
access to roads and transport to Dili markets 
is poor, this resulted to the respondents 
relying on local traders and on farm selling 
for their produce. These markets are 
characterized by asymmetric relations 
between large numbers of small farmers and 
a few traders. IFAD (2003a) describe such 
market relations as characteristically 
uncompetitive, unpredictable and highly 
inequitable.  
 
 
 
Farmers have no option to sell their products 
to other buyers because the only buyer that 
purchases their product is the traders which 
are very limited in number.  For example, in 
Loes there are only three traders who 
normally operate in that area. Farmers who 
face difficulties in reaching markets often 
become dependent on traders coming to 
their village to buy their produce. This 
situation is further exacerbated because 
buyers are also the primary source of 
information on prices and other relevant 
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Figure 2. Localities for selling the product 
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market information. High dependency on 
local traders affect the price offered because 
traders have greater power over farmers, 
especially in deciding the price for the 
product.  However, if farmers have better 
market information, they could bargain for 
higher prices from traders.   
Prices 
The price of banana and tomato is ranging 
from 0.10cents – 1.65 dollar per kilogram. 
The main factors contributing to the price of 
the product is „seasonality‟. For example, 
there is a time where there is a lot of banana 
and tomato available in the market (peak 
season). In this time the price of the product 
will go down. On the contrary, when there is 
an off/low season of the produce the price 
goes up. It is clear that producers are 
seeking for a high price for their produce 
while buyers are looking for the lower price 
with good quality produce.   
For respondents in Loes, they normally sell 
their bananas to the traders with big bunch. 
One big bunch of banana is sold for about 
$3.0. One big bunch composed of 15 small 
bunches.   The weight of one big bunch is 
about 20 kilograms while for small bunch is 
about 1.34 kilograms.  This means one 
kilogram banana will cost about 0.10 cents. 
In addition, traders sell bananas to retailers 
with $5 – $6/big bunch.  Thus, retailers 
normally sell the banana to institutional 
customers and consumers in small bunch 
with the price range from $0.75 cents – $1.0. 
It means that one big bunch of banana will 
cost around $13.0. 
For tomato, respondents normally sell their 
tomatoes to traders in big bucket with a 
price range of  $12 – $16/KM. One big 
bucket is equal to 16 kilograms.  This means 
that one kilogram of tomato will cost around 
0.88 cents.   Further, tomato retailerspay 
traders with price ranging from $16 – 
$20/big bucket ($1.13/kg).   Thus, retailers 
sell the product to consumers at $1.50/kg 
and to their customers at  $1.65/kg.  The 
detail of the average purchasing price of 
banana and tomato is shown in figure below.  
 
 
 
Figure 3. Average purchasing price of banana and tomato 
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Frequency of purchase and the quantity 
of the produce sold and purchased 
Banana traders normally purchase banana 
once in two weeks‟ time. There is no 
collector in the study site. Farmers start 
harvesting their bananas one day prior to the 
arrival of the traders.Around 80 per cent of 
retailers pointed out they normally buy 
banana once in two weeks‟ time, 60 per cent 
purchase on a weekly basis and only 20 per 
cent purchase banana daily. Meanwhile, the 
majority of institutional customers and 
consumers purchaseon a weekly basis and 
only around 30 per cent purchase banana 
daily.  As for tomato, traders mostly come 
on a weekly basis with some of them buying 
once in two weeks‟ time.  Eighty percent of 
retailers buy once in two weeks‟ time and 
the rest purchase on a weekly and daily 
basis. Institutional customers and consumers 
mostly purchase once in two weeks‟ time 
with a small percentage of them purchasing 
tomato weekly. 
The quantity of the banana sold by traders 
during peak season accounted for about 15 
tons and in low season around 6 tons. For 
tomato, the volume sold in peak season is 
approximately 38 tons while in off season is 
around 15 tons.  Institutional customers 
purchase around 1450 kilograms of banana 
and 540 kilograms of tomato while 
consumers purchase approximately 205 
kilograms of banana and around 150 
kilograms of tomato.  
Factors influencing the decision to 
purchase 
There are a number of factors which 
influence the decision to purchase banana 
and tomato. These factors include good 
price, good quality produce, and the ability 
of traders to supply on a regular basis and 
good relationship with the retailers.  This 
study reveals that the main factor 
influencing the decision of retailers, 
institutional customers and consumers to 
purchase banana and tomato are good price 
and good quality of the produce.  All the 
respondents (100%) describe that if the price 
is affordable and the produce is in good 
quality then they will decide to buy.  In 
addition, there are only a small percentage 
of respondents which consider the ability of 
trader to supply the produce on a regular 
basis and good relationship with retailer as 
contributing factors to their decision to 
purchase the product.  This study also shows 
that the majority of respondents do not 
purchase imported banana and tomato. 
Supply chain of banana and tomato 
Trading of banana and tomato has been done 
traditionally for many years in Loes and 
Buruma through a trust system between 
producers and traders at the village, sub 
district and district level.  Approximately 90 
per cent of producers in these areas still use 
the traditional chain,  reasons being the lack 
skill and knowledge in marketing, lack of 
information on input and output prices and 
low capital. In this chain, producers depend 
mainly on traders as the main buyers of their 
produce. They have little choice but to 
continue to sell their produce to the traders, 
as these traders regularly provide them cash 
advances and buy their produce. The 
traditional supply chain involves more 
participants including downstream buyers 
(e.g., traders and retailers) and street 
vendors.  Figure 5 and 6 below shows the 
traditional chain for banana and tomato in 
the study area.  
Producers in the banana chain have only one 
option to deliver the product to the market 
that is through the local traders. There are no 
producers who deliver their produce directly 
to Dili market. The reason being the cost of 
transport is expensive and access to 
transport and roads are poor.  In this 
channel, producers sell their bananas 
directly to traders. The traders subsequently 
deliver the product to retailers and 
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restaurants in Dili.  The retailers will further 
sell the product to street vendors and 
restaurants and also directly to consumers. 
 
 
  
 
 
 
 
 
 
     
In the tomato chain, producers have two 
channels in delivering their tomatoes to the 
market. The first is through local traders 
where 90 per cent of the produce will be 
distributed to Dili market retailers while 10 
per cent is sold to retailers in Baucau 
market.  From Dili retailers the product will 
go to the street vendors and restaurants 
before finally reaching the consumers.  The 
second channel is through the retailers in 
Baucau before being delivered to 
consumers.  
 
 
 
 
 
 
rket information flow is not well known to 
producers particularly on  the commodity 
prices. In some cases they do not even 
receive information on whether their product 
is in high demand or low demand, factors 
that will affect their potential profit.   For 
example, if banana and tomato is in high 
demand in the Dili market the market price 
will increase. However, information on 
demand for the product does not reach 
producers. Not unexpectedly, producers 
receive biased information on quality and 
prices as traders do not pass on these 
information to them. 
Producers Local 
Traders 
Dili market 
Retailers 
Street corner 
vendors 
Restaurants/ 
warung 
Consumers 
Customers 
Figure 4.Supply chain of banana in Loes, Liquica 
 
Producers Local 
Traders 
Dili 
market 
Retailers 
Street vendors 
Restaurants/ 
warung 
Consumers 
Consumers 
Baucau 
market 
retailers 
Customers 
Figure 5. Supply chain of tomato in Buruma 
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The supply chain described shows how 
traders play an important role in the 
distribution of banana and tomato from 
producers to consumers. For example about 
90 per cent of the produce from producers is 
sold through traders and the rest is 
distributed through district market retailers. 
In addition, the highest margin both for 
banana and tomato is received by retailers 
and this is accounted for 0.28 and 0.45 cents 
per kilogram, respectively. 
CONCLUSION AND 
RECOMMENDATION 
Conclusion 
Markets are of fundamental importance in 
the livelihood strategy of most rural 
households. Rising incomes, population 
growth, urbanization, change in tastes and 
preferences are driving growth in demand 
for high quality and safe food.  The study 
shows that most of the respondents in Loes 
and Buruma generate their income from 
banana and tomato indicated by the large 
quantities of the produce (95%) sold to the 
market.  As a result of this, it generates a 
substantial improvement in income of farm 
households in the area. 
Only 35.8 and 11.4 per cent of the total land 
area owned by farmers is used for growing 
banana and tomato, respectively.  In 
addition, the yields of banana and tomato are 
very low accounted for only 0.94 tons/ha for 
banana and 5.40 tons/ha for tomato. This 
yields are considered very low compared to 
other countries which produce more than 10 
tons/ha both for banana and tomato. Under 
right management and with adequate 
resources, training and inputs the yield of 
these crops can be increased; this can also be 
done through the open up more land.   
This study also reveals that farmers in Loes 
and Buruma can produce banana and tomato 
all year round, a potential indicator both for 
production and marketing for these crops. 
As the demand for banana and tomato is 
high in the domestic market however, there 
is a lack of supply particularly tomato in the 
market during some months of the year. The 
selling price of banana and tomato is also 
very low due to the farmer‟s high 
dependency on price offer from traders 
which further impacts on the revenue 
received.  It is obvious that the traders‟ 
bargaining position is strong over producers 
nevertheless they play an important role in 
the distribution of the produce to the market. 
The main factors that influence the decision 
to purchase banana and tomato are good 
price and good quality produce. If the price 
is affordable and the produce is in good 
quality, than they will decide to buy.  In 
relation to the imported produce, the 
majority of respondents confirmed that they 
donot purchase imported banana and tomato 
due to its expensive price and they are not 
fresh. 
Most of the banana traders and retailers 
normally purchase the produce once in two 
weeks‟ time. Institutional customers and 
consumers usually buy banana on a weekly 
basis with some of them purchasing daily. In 
the case of tomato, the majority of traders 
normally buy tomato on a weekly basis and 
the retailers purchase once in two weeks‟ 
time.  For customers and consumers of 
tomato, they also purchase once in two 
weeks‟ time while others on a weekly basis. 
In terms of the supply chain of banana and 
tomato, there is no direct link between 
producers and end consumers in Dili. 
Factors leading to this include expensive 
transport cost, poor road condition, lack of 
information on input and output prices, and 
lack of skill and knowledge in marketing.  
Most of the produce are delivered first to the 
traders then to retailers, street vendors and 
kiosk, before the produce finally reach end 
consumers. During the movement of the 
produce through the various chain players, 
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there is no proper management in terms of 
packing, handling, storage, etc. This further 
impacts the quality of the produce and as a 
result the price of the produce will be lower 
than expected.  In addition, the main market 
for banana and tomato is Dili market.  
Regarding consumer preferences, they 
prefer to purchase local bananas and 
tomatoes compared to imported produce.  
Their expectation for local produces is that 
the price is affordable, fresh and the product 
needs to be available all year round.  As the 
income per capita of most of the population 
is low it affects their purchasing capacity.  
Therefore, the price of the produce becomes 
the main factor influencing their decision to 
buy a certain produce.   
Finally, banana and tomato farmers in Loes 
and Buruma certainly need governments and 
donors to provide investments with the aim 
of increasing their productivity. However, if 
they do not take into consideration the need 
to link the produce to the market, the 
investment could depress commodity prices 
and farm incomes.  Hence, for banana and 
tomato farmers to endure and flourish, they 
need to discover approaches to meet new 
demands in the supply chains and to get 
inputs, credit and technical skills from 
stakeholders. 
Recommendation 
The result of the study clearly demonstrates 
that there is a potential to develop banana 
and tomato in Baucau and Liquica and 
farmers rely on these crops as a source of 
income.                However, issues such as 
lack of inputs, lack of market opportunities, 
low price, low quality and low skills of 
farmers hinder the opportunity to develop 
these crops in an effective and efficient way.  
In relation to these issues, it is recommended 
that government agencies and private sectors 
involved in agriculture to provide support 
and assistance to the farmers and chain 
players.  These support and assistance 
include: 
 The introduction of high yield 
varieties of banana and tomato and 
better farming practices for farmers 
in Buruma and Loes so that they  can 
increase the production; 
 There is a need for capacity building 
for all chain players to ensure  the 
efficiency and effectiveness of the 
supply chain in terms of training, 
market awareness exercises and 
farmer education; 
 To ensure efficient access to market, 
the roads from farms to markets 
should be good and accessible; 
 The importance for government and 
other stakeholders to facilitate 
communication, information 
exchange,  and building of trust 
among chain players so that small 
banana and tomato  farmers can 
integrate equitably into the more 
managed supply chain;  
 Enhance farmers organization and 
farming systems; 
 Motivate farmers with necessary 
incentives or motivation  to produce 
banana and tomato  with good 
quality and safety; 
 Promote value-added activities for 
banana and tomato products; 
 Improve marketing infrastructure; 
 There is a significant need to 
enhance coordination  between 
different government agencies, 
NGOs and international agencies 
engaged in agricultural sector; 
 Private sector investment in markets 
should be encouraged; 
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RESUMO 
O estudo tem como objectivo avaliar os índices de produtividade de suínos locais criados em 
sistemas de produção subsistência no município de Bobonaro. Foram selecionados dois postos 
administrativos intencionalmente baseados na classificação do rebanho segundo censo nacional 
2010. Foram entrevistados 188 produtores em seis sucos localizados nestes dois Postos 
Administrativos (Balibo e Atabae). Cada suco foi entrevistado 31 produtores como respondentes, 
utilizando o método de aleatória simples e as entrevistas baseado no questionário estabelecido. O 
resultado de análise estatística descritiva mostrou que a média do número de leitões por parto 
7,01±2,01, com peso médio ao nascer 987±0,34gr. A idade de desmame dos leitões 3,97±0,11 
com o peso de desmame 8,70±2,30kg. A idade da primeira cria de leitoas 14,44±3,98 meses, 
intervalo entre partos 7,26±1,73 meses. O número da mortalidade dos leitões 1,26±1,49 por 
período de produção. Vida útil de matrizes 6,41±1,81 anos e o número de leitões 
desmamados/ano/matriz 5,75±1,50. Os dados obtidos mostram que a produtividade dos animais 
no local da pesquisa ainda considerado normal de acordo com o sistema de criação utilizado. 
Palavras-chave: Índices, suínos nativos, matrizes desempenho, produtividade, sistema subsistência 
ABSTRACT 
The study aims to evaluate the productivity indices of local pig raised in subsistence production 
systems in the municipality of Bobonaro. The total number of respondents interviewed was 188 
producers from six villages located in Balibo and Atabae. For each village it was interviewed 31 
producers using simple random method and the interviews was based on established 
questionnaire. The result of descriptive statistical analysis showed that the average number of 
piglets per litter was 7.01±2.01, weight of piglets at birth 987 ± 0,34gr. The age of weaning of 
piglets 3.97 ± 0.11 with weaning weight 8.70 ± 2.30 kg. The Age of first breeding gilts 14.44 ± 
3.98 months and the calving interval was 7.26 ± 1.73 months. The number of mortality of piglets 
for a production period was 1.26 ± 1.49. Productivity period of pigs is  6.41 ± 1.81 years and the 
number of piglets weaned per year per  pig  was 5.75 ± 1.50. The result  show that the 
productivity of animals is still considered as normal according to the local breeding system . 
Keywords: Indices, native pigs, female, performance, productivity, subsistence system. 
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INTRODUÇÃO 
 
Contribuição de suinicultura na economia e 
sociocultural dos produtores timorenses nas 
áreas rurais é bastante elevado quando 
comparado com outros animais existentes. 
Alem disso, ano após ano o valor económico 
e sociocultural de suinicultura vai 
aumentando e já próximo do valor 
económico sociocultural de bovinicultura 
que antes era o mais alto no país. Por outro 
lado, sistemas de criação de suínos mais 
utilizados é a criação subsistência, é uma 
forma de cultura extractivista, sem 
preocupação com a produtividade dos 
animais e não havendo controlo técnico na 
sua actividade de produção. Os animais de 
diferentes fases permanecem juntos e 
disputando entre eles, o mesmo alimento 
fornecido tradicionalmente. O sistema 
caracteriza criações primitivas, sem 
utilização de tecnologias adequadas e, 
portanto, apresenta baixos índices de 
produtividade.  
 
Sistema de criação subsistência é mais 
familiar com os produtores nas áreas rurais 
que nunca receberam nenhuma orientação 
técnica sobre a criação dos animais e apenas 
como actividade importância familiar 
secundaria ou terciaria. Desta forma, a 
criação é destina-se ao fornecimento de 
carne e gordura para subsistência e o 
excedente é comercializado regionalmente 
ou seja, os animais apenas são levantados 
para atender às necessidades básicas tais 
como cerimónias importantes dentro da 
família. 
 
Em 2010 o país possui um rebanho com 
330.435 de suínos concentrados em 13 
municípios com a densidade média nacional 
2 a 6 suínos por estabelecimento e 
aproximadamente 12,28% do total de 
rebanho encontra-se no município de 
Bobonaro. Como ocorre nos outros 
municípios, os produtores no município de 
Bobonaro também ainda convivem com uma 
suinicultura tradicional constituída por raças 
nativas de baixo desempenho zootécnico, 
baixo conversão alimentar e são animais 
com baixo produtividade. 
 
A utilização de tecnologias pode ser a 
melhor estratégia para tornar e manter os 
produtores competitivos evitando, assim, 
eles abandonem a actividade e 
posteriormente a propriedade. Porém, a 
tecnologia tem que ser transmitida de forma 
racional, organizada, aos produtores, 
preservando as raças nativas, identificar as 
causas do baixo desempenho dos animais e 
elevar a sua produtividade. Para tanto, a 
existência de alvos de produtividade para o 
rebanho constitui-se em elemento essencial 
para o monitoramento do desempenho do 
sistema e para o diagnóstico de problema de 
produção dos animais. Este trabalho tem 
como objectivo avaliar sistemas de produção 
e os índices de produtividade de suínos 
locais criados em sistema de produção 
subsistência no local de pesquisa. 
 
MATERIAL E MÉTODOS 
 
Este trabalho foi realizado no Posto 
Administrativo Balibo e Atabae, município 
de Bobonaro, localizado na zona ocidental 
do país junto a fronteira com a Indonésia. A 
sua capital é a cidade de Maliana que a 149 
km para sudoeste de Dili, a capital do país. 
A temperatura mínima diária 30
0
C e a 
temperatura máximo diário 35
0
C com 
latitude -8°57‟00‟‟ e longitude125°13‟00‟‟. 
O município de Bobonaro consiste em cinco 
posto Administrativos a saber: Maliana, 
Balibo, Bobonaro, Atabae, Cailaco e 
Lolotoe. 
Dois dos cinco Posto Administrativos foram 
escolhidos intencionalmente (Posto 
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Administrativo Balibo e Atabae) e cada 
Posto Administrativo foi seleccionado três 
sucos. Cada suco foi escolhido 10% do total 
de produtores registrados segundo Censo 
Estatatística Nacional de 2010, utilizando o 
método de amostragem aleatória simples. 
Assim, foram entrevistados 188 produtores 
como respondente neste estudo.  
 
As variáveis observadas e entrevistadas 
nesta pesquisa foram sistemas e índices de 
produtividades dos animais designadamente: 
sistemas de criação, litter size, número de 
leitões desmamados por parto, taxa de 
mortalidade dos leitões, peso dos leitões ao 
nascer, peso dos leitões ao desmame, idade 
dos leitões ao desmame, vida útil de 
matrizes, número de leitões desmamado por 
porca por parto, intervalo entre partos e a 
idade de leitoas entram na produção ou seja  
a idade da primeira cria. 
 
Colecta de dados entre Maio a Julho de 
2014. Durante as visitas foi aplicado um 
questionário semi - estruturado para obter os 
dados. As observações e entrevistas foram 
realizadas por o mesmo grupo com igual 
sistemática para evitar erros de 
interpretações. Os dados obtidos ou 
colectados foram submetidos a análise 
estatística descritiva (quantitativos) segundo 
Sampaio (1998). 
 
RESULTADOS E DISCUSSÃO  
 
Os resultados de análise estatística 
referentes às características em estudo 
apresentado no Quadro 1. Os valores 
encontrados neste estudo mostrou que os 
suínos locais criados em sistemas de 
produção subsistência sem preocupação com 
produtividade e controle técnico apresentam 
baixos índices de produtividade e são 
animais tardios. Além disso, os criadores 
apesar de sua criação e importância sócio- 
económica, pouco se conhecem ao respeito 
da caracterização sistemas de produção com 
tecnologias aplicadas para melhorar a 
produtividade dos animais.  
Observou-se que 85,60% do total dos 
entrevistados neste estudo conseguem 
alimentar os seus animais duas vez por dia, 
porém, sem preocupar com a quantidade e 
a qualidade de alimentação fornecida aos 
animais. Todos os animais de diferentes 
fases podem aproveitar esses alimentos de 
acordo com a agilidade e a força possuía. 
Quadro 1 – Médias índices de produtividade de suínos locais criados em sistemas de produção 
subsistência no município de Bobonaro. 
Índices Unidade M±DP Mínimo Máximo Moda 
Nú. de leitões / parto Leitão 7,01±2,01 2,0 12,0 7,0 
Peso dos leitões ao nascer gr 987±0,34 300 2.000 1.200 
Peso dos leitões ao desmame Kg 8,70±2,30 4,0 15,70 8,0 
Nú.de leitões desmamados/parto Leitão 5,74±1,85 1,0 11,0 6,0 
Intervalo entre partos Mês 7,26±1,73 5,0 12,0 6,0 
Nú. De leitões desmamados/ano Leitão 10,87±3,96 2,0 20,0 12,0 
Idade desmame dos leitões Mês 3,97±0,11 2,0 4,0 3,0 
Idade primeira cria Mês 14,44±3,98 8,0 24,0 12,0 
Vida útil das matrizes Ano 6,41±1,81 8,0 24,0 7,0 
Nú. de leitões nascidas vivos/parto Leitão 5,75± 1,50 1,0 11,0 6,0 
Taxa de mortalidade dos leitões Leitão 1,26±1,49 0,0 6,0 0,0 
M±DP =média ±desvio padrão; gr = grama; Kg = quilograma. 
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Os dados apresentados no Quadro 1, 
mostrou que o número de leitões por parto 
por porca variou entre 5 a 9 leitões com o 
peso médio ao nascer 987±300 gr, 
considerado como um peso ideal segundo 
Silva Filho (2005) que varia de 700 a 1.300 
gr ou até mais, de acordo com a sua raça e 
sistemas de produção utilizado. Pode-se 
ainda verificar 7 leitões por parto com peso 
ao nascer 1.200 gr como a moda municipal. 
Além disso, observou-se que a idade 
desmame dos leitões variou entre 3 a 4 
meses, com variação de peso no período de 
desmame entre 6  a 11 kg. Os resultados 
obtidos neste estudo  considerado como 
ideal segundo Gomes et al. (1992) que 
produtividade do sistema extensivo 
subsistência apresenta número de leitões por 
porca por ano entre 5 a 6 animais, leitões 
desmamados por parto acerca de 3 a 5 e o 
número de partos por ano menos de um. O 
tamanho de leitegada ao desmame é 
influenciado pelo número de leitões 
nascidos vivos, a idade da matriz ao parto e 
ou ordem de parição e a época do parto 
(Holanda at al., 2005). 
Para a idade da primeira cria de leitoas, 
verificou-se que em sistemas de produção 
subsistência, os animais entram no período 
de produção com a idade média 14,44±3,98 
meses e maioria dos respondentes 
apresentam que as leitoas nativas entram em 
produção com 12 meses de idade. De acordo 
com Sobestiansky (1998) a porca deve 
entrar em reprodução quando atinge 10 a 12 
meses de idade e está com um bom 
desenvolvimento. A maturidade sexual de 
leitoas ocorre entre 5,5 a 6,5 meses de idade, 
com algumas variações em função de 
genética, nutrição, do manejo e do ambiente 
onde estão alojados. Segundo Fraga et al., 
(2007) para elevação dos índices produtivos 
de uma criação, é necessário a utilização de 
machos e fêmeas de alto valor genético no 
plantel de reprodutores. 
O valor médio de intervalo entre partos 
obtidos neste estudo mais logo 5 meses e 
tardios 12 meses. Estes valores são 
considerados ideais pela literaturas que 
suínos criados em sistemas de subsistência o 
número de parição por ano menos de um 
(Gomes, et al.,1992).  
Observa-se que o número de leitões 
desmamados por propriedade por ano no 
local de pesquisa foi 10,87±3,96 leitões ou 
seja entre 6 a 15 leitões depende da taxa de 
partos de matrizes por ano. Segundo Dalla 
Costa et al. (2002), o criador deve estar bem 
organizado para permitir que a cobertura 
seja feita com o máximo de sucesso, utiliza-
se um macho para 15 a 20 fêmeas assim, 
pode assegurar duas vezes de parição por 
ano, assim, possa atingir o número máximo 
de leitões desmamados por ano. 
 
CONCLUSÕES 
Os valores dos índices zootécnicos dos 
animais criados em sistema de produção 
subsistência mostram que todas as 
características do desempenho de suínos 
avaliados neste estudo ainda é considerado 
baixo e são animais tardios quando 
comparado com o desempenho dos animais 
criados em sistemas de produção intensivo. 
Observou-se também que os criadores 
apesar de sua criação e importância social e 
económica, pouco se conhece ao respeito da 
caracterização sistemas de produção com 
tecnologias aplicadas para melhorar a 
produtividade e  a qualidade da produção 
dos animais.
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ABSTRACT 
Majority (>80%) of Timorese rely on Agriculture include animal husbandry as their 
livelihood. According to Census 2010, 86% of total household keep livestock. If these 
livestock are infected and died  due to endemic diseasess, they can affect livestock farmers. 
Most common endemic diseases in Timor - Leste include Newcastle Disease (ND) in poultry, 
Classical Swine Fever (CSF) in pigs and Septicemia Epizootic (SE) and Brucellosis in both 
buffalos and Bali cattle. Controlling and preventing these endemic animal diseases play an 
important role. To control these diseases every year government via Ministry of Agriculture 
and Fisheries (MAF) spend >US$100,000 to purchase vaccine for the three major livestock 
diseases (ND, CSF and SE). However no research has been done to investigate the 
vaccination coverage of these three major diseases. Therefore the objective of this research 
was to know the vaccination coverage of ND in village chickens, CSF in pigs and SE in both 
buffaloes and Bali cattle. The finding of this research was that the vaccination coverage was 
low (<50%), which was not sufficient to provide herd immunity to our livestock. In order for 
an animal vaccination to provide herd immunity it has to have at least 75% vaccination 
coverage. The highest vaccination coverage found in this study was in buffalos (47.1%) and 
the lowest one was in village chickens (17.6%). 
Key words: Septicaemia epizootica, Classical swine fever, Newcastle Disease, vaccination, 
Timor Leste 
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INTRODUCTION 
New diseases of livestock are emerging at 
an increasing rate and are spreading 
regionally and globally.  Controlling these 
diseases through vaccination plays an 
important role because many (more than 
80%) of Timorese households rely on 
agriculture activities. According to Census 
2010, 86% of total household keep 
livestock.  If livestock diseases attack these 
animals, it affects livestock farmers because 
they rely their livelihood on their animals. 
Most common endemic diseases in Timor - 
Leste include Newcastle Disease (ND) in 
poultry, Classical Swine Fever (CSF) in pigs 
and Septicemia Epizootic (SE) and 
Brucellosis in both buffalos and Bali cattle. 
Controlling and preventing of these endemic 
animal diseases (ND, CSF and SE) play an 
important role and have implications for 
food security.  
To control these diseases every year 
government via Ministry of Agriculture and 
Fisheries (MAF) spend more than 
US$100,000 to purchase vaccine for the 
three major livestock diseases, i.e. ND, CSF 
and SE. However no research has been done 
to investigate the vaccination coverage 
against these three major diseases. Therefore 
the objective of this research was to know 
the vaccination coverage and mortality rate 
of ND in village chickens, CSF in pigs and 
SE in buffaloes and Bali catt
 
MATERIALS AND METHODS 
Site selection 
Administratively, Timor Leste is divided 
into 13 municipalities, 65 sub districts, 442 
villages and 2225 hamlets (NSD and 
UNFPA, 2010). For this survey, the division 
of administrative area is divided into three 
regions (Amaral, 2003). The regions are 1) 
East Region (made of the Municipalities of 
Baucau, Viqueque and Lautem),  2) Central 
region (made of          Dili, Liquica, Aileu, 
Ermera and Manatuto municipalities), 3). 
West region (made of Bobonaro, Ainaro, 
Manufahi and Covalima municipalities).  
The site selection for this survey was done 
as follows:  one municipality was randomly 
selected  for each region, then one 
administration post (formerly known as sub 
district) was selected for each selected 
municipalities. From the selected 
administration posts, 3 villages were 
randomly selected to represent each selected 
administration post. Of the selected villages, 
at least 10% of households were 
interviewed. The households that were 
eligible for interviewing have to meet the 
criteria of at least raised chickens, pigs, Bali 
cattle or buffalos.  The interview was 
conducted using structured questionnaires 
asking the vaccination status of animals and 
other related issues in the year of 2014. In 
total, there were 9 villages selected across 
the three regions as shown in Table 1. The 
survey was conducted from April to May 
2015. 
                Table 4. Selected sites across the 3 regions 
Region Municipality 
Administration 
post Suco/village 
West Covalima Fohorem Fohorem, Lactos, Dato Rua 
Central Manatuto Laleia Lifau, Uma Clalan, Cairui 
Oeste Lautem Iliomar Iliomar I, Fuat and Cainliu 
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RESULT AND DISCUSSIONS 
Based on the criteria determined, the total households interviewed were 254 as shown in Table 2.  
Table 5. Selected sites and the total of households interviewed 
Region Ad. Post Suco/village 
Total households in Municipality 
Total Covalima Lautem Manatuto 
West Foho-rem 
Dato Rua 22 
  
22 
Foho-rem 24 
  
24 
Fohorem 2 
  
2 
Lactos 14 
  
14 
Total 62 
  
62 
East ILIOMAR 
Cainliu 
 
28 
 
28 
Fuat 
 
10 
 
10 
Iliomar I 
 
40 
 
40 
Total 
 
78 
 
78 
Central Laleia 
hatu-ralan 
  
30 30 
kai-rui 
  
42 42 
Lifau 
  
42 42 
Total 
  
114 114 
Grand Total   
   
254 
 
From the 254 household interviewed, they 
kept  the total of 9,326 heads of animals. Of 
these animals 41.3% were village chickens, 
26.4% were Bali cattle, 19.7% were pigs, 
12.4% were buffalos and 0.2% were ducks.  
In the selected villages, farmers kept the 
average of 15 village chickens, 10 Bali 
cattle, 5 buffalos and 7 pigs (Table 3). As a 
comparison, according to Timor Leste’ s 
census 2010, from 184,652 households, 
67.5% keep chickens, 67.1% keep pigs, 
 23.3% keep Bali cattle and 10.4% keep 
buffalos (Census, 2010). Therefore, it is 
reasonable to say that preventing diseases 
from infecting these livestock through 
vaccination  can help our poor farmer to 
have a better life. The livestock to poor 
families are like the living bank, because the 
livestock can be sold any time when they 
need money.  However this potential role of 
livestock is threatened by low vaccination 
coverage. 
 
Table 6. Type of animals kept and their rate of vaccination, morbidity and mortality 
Species Total Average S.E. Mean 
Total  
vaccinated 
Vaccination 
rate 
Total 
Sick 
Morbidity 
rate 
Total 
dead 
Mortality 
rate 
Village 
chicken 3850 15.2 0.9318 678 17.6% 2064 53.6% 2053 53.3% 
Bali cattle 2460 9.7 0.7618 745 30.3% 545 22.2% 467 19.0% 
Buffalo 1156 4.6 0.7595 545 47.1% 249 21.5% 226 19.6% 
Pigs 1839 7.2 0.4202 522 28.4% 651 35.4% 548 29.8% 
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As it can be seen from Table 3, the 
vaccination coverage was bellow 50%. 
The highest vaccination coverage was in 
buffalo (47.1%) and the lowest one was in 
village chicken (17.6%).  As the 
consequence, there was no herd immunity 
established. In order for herd immunity to 
occur, the vaccination coverage must reach 
at least 75%. For example from Newcastle 
Disease the herd immunity can only be 
achieved when high proportion of birds 
(more than 85%) have high antibody titre 
(log2 haemagglutination inhibition titre 3 
(van Boven et al., 2008). For Classical 
Swine Fever (CSF) in wild boar, in 
infected areas, reaching a minimum target 
of 40 % of susceptible animals is 
necessary to obtain a positive control 
effect   (Osterhaus et al. , 2009). The same 
principal may apply to domestic pigs. 
However, in this survey, it was discovered 
that the vaccination coverage for pigs was 
only 28.4%. For Septicaemia Epizootic 
(SE), it was observed that, in extensive 
farming systems, if herd immunity is 
greater than 70% the disease occurs 
sporadically (Putra, 1993).    
Naturally Bali cattle and buffaloes can 
have 10% natural immunity against SE  
and these animals that have natural 
immunity become carrier to infect other  
cattle that are under stress condition (Bain, 
1954). Furthermore, in endemic areas, 
large numbers of animals that survive after 
an outbreak of the disease become silent 
carriers. However they cannot cause a new 
disease outbreak, because the herd 
immunity is high due to natural infection. 
A new outbreak occurs when the silent 
carriers contacts with a susceptible animal, 
that may be born after the previous 
outbreak or just introduced into the herd 
from other places (de Alwis, 1999). After 
an outbreak up to 20% of the survivors can 
become carriers for a short time but then 
by 6 months, the carrier rate is 5% or less 
(Anonymous, 2009). 
Every year, the vaccinations against the 
three major diseases of livestock are done 
by government. However in reality many 
animals are still dying. When vaccinated 
animals still suffer from diseases or dying 
from the diseases, it indicates that the 
vaccination coverage is too low or that 
vaccination does not provide perfect 
immunity, allowing the virus or bacteria to 
spread in partially vaccinated population 
(van Boven et al. , 2008).   
To increase the herd immunity by 
vaccination is not an easy task. For 
example, in Kupang-Indonesia, where the 
vaccination against SE has been conducted 
regularly for a long time and has covered 
90.8% of cattle population but the herd 
immunity for Septicaemia Epizooticae ( 
SE) is 73.7% (Berek, 2015). In Timor 
Leste, the SE vaccination coverage is 
lower  (30% and 47% in Bali cattle and 
buffalo respectively) than in Kupang. This 
vaccination rate is not sufficient to protect 
the herd and therefore need to be 
increased. 
This survey has conducted in the three 
municipalities within the three regions 
covering 3850 village chickens, 2460 Bali 
cattle, 1156 buffalo and 1839 pigs in 254 
households. This study has indicated that 
53.3% of village chickens, 19.0% Bali 
cattle, 19.6% of buffalo, 29.8% of pigs 
died every year. Although it cannot be 
specified in this study, which diseases 
have caused the death of animals, but it is 
most likely to be due to existing endemic 
disease because the vaccination coverage 
is low.  
The mortality rate of village chickens 
found in this study maybe be due to other 
diseases, but it is most likely due to ND, 
which is endemic in this country. This 
mortality rate (53.3%) is higher compared 
to chicken mortality rate due to ND 
reported by Moomivand (2013) which was  
33.20±4.11 percent. The mortality rate for 
Bali cattle and Buffalos, which are 19 and 
19.6% respectively, could be due to other 
diseases but it is reasonable to say that the 
main cause is Septicaemia Epizootic since 
this disease is endemic in Timor Leste. 
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The 19.6% mortality rate in Buffalo is 
lower compared to the mortality rate due 
SE reported by Khan (2011), which was 
31.48% to 37%. Mortality rate of pigs 
(29.8%) in this study is lower than 
mortality rate reported by Artois (2002), 
which was up to 90%. 
CONCLUSIONS 
The finding of this research was that the 
vaccination coverage was bellow 50%. 
The highest vaccination coverage was in 
buffalos (47.1%), followed by 30.3% in 
Bali cattle, 28.4% in pigs and the lowest 
one was in village chickens (17.6%).   
This study has indicated that 53.3% of 
village chickens, 19.0% Bali cattle, 19.6% 
of buffalo, 29.8% of pigs died every year. 
Although it cannot be specified in this 
study, which diseases have caused the 
death of animals, but it is most likely to be 
due to existing endemic disease because 
the vaccination coverage was low.  If these 
animals are saved and sold, the money 
could have been used to purchase family 
basic needs such as purchasing food and 
hence provide more food security in Timor 
Leste. 
The vaccination coverage for the three 
major diseases (17.6% for village 
chickens, 30.3% for Bali cattle, 47.1% for 
buffalos, 28.4% for pigs) are still 
inadequate to provide herds immunity to 
our livestock in Timor Leste.  
Recommendation 
The Ministry of Agriculture and Fisheries 
through its National Directorate of 
Veterinary, should work hard to increase 
the vaccination coverage so that herd 
immunity can be established and the death 
of livestock can be prevented. 
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ABSTRACT 
The objective of this study was to evaluate the implementation of Classical Swine Fever 
(CSF) vaccination on pigs in Timor-Leste. The study was conducted by analyzing percentage 
of CSF antibody  in pig serum that obtained from pigs in four  districts which are located in 
the hills and coastal of Timor-Leste. Evaluation was also carried out by observing the 
dominant factor that affecting the increase of antibody titers in the sera. A total of 240 pigs 
sera  were taken before and after vaccination checked against  CSF antibodies using 
PrioCheck CSFV Ab ELISA kits (Prionics Ag). Two hundred and forty sera obtained from 
non-vaccinated pigs and 240 other sera obtained from the same pigs, after being vaccinated 
with CSF vaccine. The time interval from the first and the second serum collection starting 
from 14 to 26 days post-vaccination. The results showed there were significant differences 
(P<0.01) for the presence of antibodies in pigs vaccinated with unvaccinated. A total of 75% 
serum from vaccinated pigs was found positive for antibodies, while only 16.7% of serum 
from non-vaccinated pigs was positive maybe there are naturally immune on pigs due to 
natural infection or pigs had maternal antibodies. From the odd ratio test, it showed that 
among the factors of age, sex, geographic location, and vaccination status, the most 
influential factor for increase of antibody  titer was vaccination status.  
 
Key words: CSF, Vaccination, ELISA 
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INTRODUCTION 
Pigs have a high significance and 
benefits for Timorese people in terms 
of cultural values. People use pigs as a 
symbol of cultural function in the 
society including ceremonial event 
such as weddings, funerals, birthdays 
and holidays celebration. Total pigs  
population in Timor-Leste was 
330,455 head, spread across the 
district (NSD and UNFPA, 2011). The 
population of pigs will continue to 
improve, so it can help increase the 
income of Timorese people in terms of 
tackling protein deficiency and food  
insecurity.  
 
One of the disease in Timor-Leste 
often caused a large losses is Classical 
Swine Fever (CSF). Classical Swine 
Fever vaccination program in Timor-
Leste is conducted annually and  need 
to be evaluate  to determinate  the 
effectiveness of vaccine that used to 
increase protective antibodies against 
CSF disease. In order to make sure the 
type of vaccine used is suitable  or 
unsuitable with subtype of  CSF virus 
in the field, an ELISA test is  needed 
to measure  antibodies.  
The success of vaccination 
programs determined by formation of 
protective antibodies  in pigs 
(Ratundima et al., 2012). The 
percentage of  protective antibodies 
influenced by many factors  such as 
the type of antigen in the vaccine, 
integrity of the vaccine, age of pigs 
when vaccinated (associated  with 
maternal antibody),  application of  
vaccination by officer, environmental 
conditions and pig health condition 
(Tizard, 2002). 
 
Type of  CSF vaccine currently  used 
in Timor-Leste  is SF Swine Fever 
Live Vaccine Strain GPE Negative 
produced by Malaysian Vaccines and 
Pharmaceuticals (MVP). Detection of 
antibodies in serum can be used in 
various ways such as fluorescent 
antibody test  (FAT), neutralizing 
peroxidase-linked assay, for specific 
and sensitive detection is enzyme-
linked immune sorbent assay (ELISA). 
Sampling 
Two samples were taken from each of 
240 pigs (before and after 
vaccination). The total sera  collected 
from two collection were 480 samples. 
The time interval from the first and the 
second serum collection starting from 
14 to 26 days post-vaccination. The 
sites for sample collection composed 
of coastal and hill areas, which spread 
over four districts, namely: Aileu, 
Baucau, Liquica and Manatuto District 
are in the territory of Timor-Leste. 
These locations were selected based on 
simple random sampling. The number 
of pigs sera  samples were taken  based 
on status vaccination (the status of  
vaccination was defined as groups of 
unvaccinated and vaccinated pigs),  
sex,  age  and  geographical location, 
can be seen in  (Table 1.1). 
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Table 1.1  Distribution of local pigs sera samples unvaccinated and vaccinated 
located in the coast and hills of Aileu, Baucau, Liquica and Manatuto 
District. 
 
Purposively, the sera samples were 
taken from pigs that are free ranged 
and accepted by the owner to take the 
blood. The blood collection  taken  
from  jugular vein by using  syringe  
sized 5ml,  and  then it was prepared 
for  sera  processing. The samples of 
blood were inserted into the tube of 
reaction  and stored at room 
temperature during one hour with the 
horizontal position. And then blood 
was incubated during twenty four  
hours at 4°C. 
The starting  date  for  sera samples 
collection   was from May to June 
2013. These sera were collected by 
putting them into micro  tube sized 
1.5ml. Sera was stored at temperature 
of   -18°C  and can be used when 
needed. The sera samples is ready to 
be used for the Elisa test for antibody 
of  Classical Swine Fever. 
 
The PrioCHECK®CSFV Ab is used 
for detection of antibodies against  the 
high, medium and low virulence at the 
beginning of infection by strains of 
CSFV. Detection of virulent strains for 
CSFV antibodies is very important to 
keep track of subclinical infection 
against CSFV. The reagents used in 
PrioCHECK ® CSFV Ab, is a 
monoclonal antibody (mAb's) against 
different epitops on the E2 envelope 
protein (GP-55) of CSFV. 
 
The PrioCHECK ® CSFV Ab test 
procedure is easy and simple with high 
sensitivity and specificity with 
percentage about 99%.  ELISA  kits 
consist of a microplate, conjugate, 
dilution buffer, antigens, 
demineralized water, wasing fluid, 
serum reference 1, reference serum 3, 
chromogram TMB substrate, stop 
solution, and distilled water. The test 
of ELISA used some equipments such 
as; shaker, micropipettes, tips, 
container/trough Elisa, Elisa  reader 
and Falcon tube. 
 
 
 
 Sex Level of 
Age 
Coast Hills 
Non 
vaccination 
Vaccinati
on 
Non 
vaccina
tion 
Vaccinati
on 
 
 
Local 
Pigs 
 
Male 
0-6 months 30 30 30 30 
> 6 months 30 30 30 30 
Female 0-6 months 
 
30 30 30 30 
>6  months 30 30 30 30 
Number 120 120 210 120 
Total   480 
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2.1 Sample Testing Procedure 
The sample testing procedure using  
PrioCHECK ® CSFV Ab 2.0‟s  
manual  as following: The sampel 
solvent included into wells of 
microplate was 20 µl. The negative 
control serum  included  into  wells  
A1 and B1 of microplate was 80 µl.  
The low positive control serum 
included into wells C1 and D1 of  
microplate was 80 µl. The positive 
control serum included into wells E1 
and F1 was 80 µl. The  serum samples 
included into other wells was 80 µl. 
The  Microplate was covered and 
stirred slowly to mix the solution in 
the wells, then incubated for 60 
minutes at 37ºC. After that, empty the  
microplate and washed 6 times with 
300µl washing solution. Tap the plate 
firmly after the last wash cycle.  
Conjugate included into all  wells  was 
100 µl. The mikroplate was incubated 
for 30 minutes at 37ºC. Chromogen 
(TMB) included into wells  of 
microplate was 100 µl, and the 
microplate was incubated for 20 
minutes at room temperature.  The 
stop  solution included  into all wells  
as many as 100µl  and then sifted 
evenly. The optical density (OD) of 
each wells  can be measured at a wave 
length of 450 nm on  maximum period 
of 15 minutes after adding the stop 
solution. The average value of OD 450 
of the negative control serum (OD 
max) was counted. The percentage of 
inhibitor (PI) of  the positive control 
serum a weak,  positive control serum 
and serum samples was counted by  
using the following formula: 
PI = 100 - 
max 450 OD
] test sample OD450 [
 x 100  
Test Validation : 
1. Average OD 450 value of the 
negative control serum should be 
>1.0 
2. Percentage inhibition weakly 
positive control serum should 
be>50% 
3. Percentage of positive serum 
control percentage inhibition must 
be>80% 
Interpretation of the results: 
If  the percentage inhibition of serum 
Elisa test is less than 40%, the result is 
negative. If the percentage inhibition 
of serum Elisa test is greater than or 
equal to 40%, the result is positive.   
 
3.  Results and Discussion 
Based on the results of Elisa test for pigs 
sera, the percentage of  inhibition of CSF 
antibodies in sera of pigs unvaccinated 
and vaccinated can be seen in the results 
of the comparison of PI values on (Table 
1.2). The percentage of inhibition of CSF 
antibodies in the sera of unvaccinated 
pigs shown in the PI value was < 15. 47%. 
While the percentage of inhibition  of  CSF 
antibodies in the sera of vaccinated  pigs 
shown  in the  PI value was > 60.96%. 
Thus, the PI value between  groups of 
vaccinated and unvaccinated pigs was 
significantly different (P <0.01). 
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Table 1.2 The percentage of inhibition (PI) value between groups of unvaccinated 
and vaccinated pigs.  
Explanation: Signal*  means the relationship between two variables significantly 
different (P<0.01). 
 
The status of  vaccination was defined 
as groups of unvaccinated and 
vaccinated pigs. To determine the 
percentage of CSF antibodies on 
vaccinated  and unvaccinated pigs can 
be analyzed statistically with the chi-
square test, as shown  in table 1.3. 
 
Table 1.3  Elisa test results of percentage inhibition against CSF antibodies 
percentage on vaccinated and unvaccinated pigs. 
Explanation: Different letters between columns and rows indicate highly significant 
relationship (P < 0,01). 
 
The group of pigs were vaccinated 
with SF Swine Fever Vaccine Live 
GPE Negative Strain vaccine in the 
research, after the Elisa test was done, 
it shows the percentage of titer 
antibodies  as high as 75%. The 
vaccination was given for stimulate the 
immune system to produce antibodies 
against CSF virus, it can be identified 
from detection of percentage of 
protective  antibodies in the sera of 
pigs. The vaccination is employed in 
many countries to control outbreaks 
and has been used effectively in 
systematic and consistent programs to 
reduce disease out-breaks to a point 
where eradication measures are 
feasible (Douglas, 2002). Although the 
epidemic situation can be effectively 
controlled by vaccination, it is difficult 
to eradicate it by live vaccine due to 
multiple factors such as proper 
implementation of vaccination 
regimens, interference of maternal 
Pig  group Mean (%) / PI Sig (2-headed) 
 PI unvaccinated 
 
PI vaccinated 
 
               15.47 
 
60.96* 
 
                       0.000 
Pigs Vaccination 
Status 
(%  CSF antibody) 
 
Sub 
Total 
Sample 
Total 
 Sample 
Negative Antibody Positive Antibody 
Unvaccinated 
 
83,3
a
 
(200/240) 
16,7
c
 
(40/240) 
240 
 
 
480 
Vaccinated 
25
b
 
(60/240) 
75,0
d
 
(180/240) 
240 
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antibody with vaccination and virus 
persistence (Sheu, et al, 2006). The 
effectiveness of vaccination can be 
determined from the percentage of 
detection of antibodies against CSF 
virus in the sera of pigs (Ratundima, et 
al., 2012). 
The group of unvaccinated pigs, shows 
the percentage of titer antibodies was 
16.7%. In pigs that do not  have 
history  of  vaccination by detection of  
protective antibody  in limit numbers 
or percentages shown that  the  pigs 
can develop immunity  by  itself  in 
response of  subclinical form  of  CSF  
in the environment. The detection of 
protective antibody in small numbers 
indicates  the presence of  efficiency 
immunity, but in a numbers of 
relatively bigger herd size  of pigs may 
not be feasible (Garcia, et  al., 2013). 
As for other reasons, there are 
naturally immune on pigs due to 
natural infection or pigs had maternal 
antibodies (Van Oirschot, 2003). 
The percentage of negative antibodies 
in sera  of unvaccinated pigs was  
83.3%. In countries  which  are  free  
of CSF disease, or  where eradication 
is in progress, vaccination is normally 
prohibited (OIE, 2009). The 
serological  diagnosis of CSF is 
important for surveys and the detection 
of hidden clusters of CSF,  (Moenning,  
2000).  Antibody detection  of  CSFV 
disease development depends on these              
2 factors;  the acute form of CSFV 
disease are characterize by producing 
short incubation periods and disease 
courses, so that  causing  pigs have no 
time to create detectable serum  
antibodies; the low virulence strains 
produce long incubation period and 
diseases courses, so that pigs have 
time to develop their own specific 
serum antibodies (Van Oirschot, 1992; 
in: Ayala, et al., 2008). 
The percentage of negative antibodies 
in sera  of vaccinated pigs that has 
been vaccinated was 25%. The 
negative sera antibodies in vaccinated 
pigs, influenced by various factors 
such as maternal antibodies, 
environmental stress, infectious of  
disease, age, and condition of 
malnutrition (Tizard, 2002). On the 
other hand, since  CSFV vaccination 
strains are harmless, the  production of 
specific serum antibodies particularly 
without clinical sign (Correa, 1998; in: 
Ayala, et al., 2008). Due to the 
immunosuppressive effect of CSFV, 
antibodies can not be detected with 
certainty until at least 21 days  post-
infection (OIE, 2014). Antibodies can 
not be detected  when  CSF disease 
caused by natural infection, possibility 
of infection caused by  a low virulence 
virus  (Saroso, et al., 2004). Other 
reason of failure of vaccination caused 
by vaccine was not able to provide 
optimal protection. Sometimes, 
vaccine did not reach the target 
although the appropriate dose was 
recommended.  Another cause of  
vaccination failure was the state of 
animal depressed immune response, 
for example due to a severe parasitic 
infestations, malnutrition and stress 
while suffered by animals  
(Baratawidjaja, 2006). 
One of the  factors of vaccination 
failure can occur, if the antigen 
between vaccine strains and organisms 
that cause disease are not suitable 
(Ratundima et al., 2012). The failure 
of vaccination also can be caused by 
improper dosing or partially spilled 
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when injected the vaccine, of  course 
resulting the vaccine is notable to 
provide optimal protection. The 
improper handling of vaccines such as 
the temperature fluctuations during 
storage and transportation can affect 
the vitality of the antigen in the 
vaccine. Optimum temperature 
required for vaccine CSF from MVP 
Malaysia is ranged from 2°-6ºC 
(RDPIII /MAF, 2013). 
Most of the information about the 
immunological mechanisms that lead 
to protection against CSF infection 
comes from experiments by using the 
modified strain-Clive vaccine from 
China. The strains-C live vaccine, 
generally accepted very safe on pigs 
from all age of groups in providing 
complete protection by sterile 
immunity in vaccinated pigs. The 
strain-C of live vaccine induces 
neutralizing antibodies are usually 
detected in vaccinated pigs at age 2-3 
weeks after primary vaccination 
(Precausta, et al., 1983; Terpstra et al., 
1990 in Suradhat, et al., 2007). 
Vaccinated pigs with strain-Clive 
vaccine,  seems to be completely 
protected against virulent of  CSFV  
by challenges as soon as one week 
post  vaccination (Van Oirschot, 
2003). 
Timor-Leste is one of the developing 
countries in Asia, which relies on 
community economic resilience in 
raising pigs. The threats of Classical 
Swine Fever (CSF) disease or known 
as Hog Cholera can damage people's 
economy in a country (Fenner, et al., 
2005). Pigs are the only species 
susceptible to CSF, and infected pigs 
are a source of transmission to the 
other pigs (Wirata, et.al., 2010). The 
action needs to be done on endemic 
area of the CSF to reduce the higher 
losses is  conducting vaccination 
(Barata, et al., 2009). The purpose of 
the vaccination is not only to protect   
the animals against clinical sign of 
disease, but also to prevent infection, 
multiplication, excretion of the virus 
and is able to prevent viral replication 
in the tonsils or hole body of swine 
(Subronto, 2003). 
4.  CONCLUSION 
From the test results of this research 
using ELISA technique for detection 
of antibodies against Classical Swine 
Fever virus in four districts in Timor-
Leste, it  can be concluded that: 
Comparison of PI values between 
unvaccinated pigs and vaccinated pigs 
showed that the protective antibody  
was  >60.96 %. The prevalence of 
positive antibodies in the group of  
unvaccinated pigs as high as 16.7% 
and in the group of vaccinated pigs as 
high as 75%. So the positive 
antibodies in unvaccinated pigs 
compared to vaccinated pigs showed 
highly significant  relationship (P 
<0.01). 
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Norm for publication of The Revista Científica Multidisciplinar da 
Sociedade Timorense 
 
Instructions for the authors 
The RCMdaST publishes scientific or technical articles and bibliographic reviews, unpublished 
articles, in the context of the Exact and Natural Science, Education Sciences, Engineering and 
Technological, Agrarian Sciences, Health Science, Environment, Juridical Sciences, Economy and 
Social Science and kindred. The articles are appraised for specialized reviewers. The authors must 
ensure that manuscripts submitted for publication not be presented to another journals. 
 
1. The articles will be published in the Revista Científica Multidisciplinar da Sociedade 
Timorense    (RCMdaST). 
The article will be published in the RCMdaST will have to execute with the Editorial Norms of 
journal and are subject to the arbitration of specialized independent experts. The scientific decision 
has as fundamental goal the critical evaluation of the text for approval ending (or not) of the articles 
submitted to the Journal. 
 
2. Object of Publication of the Journal 
It constitutes object of publication of the Journal the articles submitted to the editorial for individual 
initiative or for invitation, having to execute, in any condition, the requests and norms in all points 
and subsequent paragraphs. Thus, can be published the following work: 
a. Relevant results unpublished of scientific and technological investigation of the most varied  
specialty branches (Exact and Natural Science, Education Sciences, Engineering and echnological, 
Agrarian Sciences, Health Science, Environment, Juridical Sciences, Economy, Social Science and 
kindred). 
b. Bibliographical Revisions requested by the Editor or presented by specialists with relevance in the 
    knowledge area in subject/question. 
c. Others materials of having recognized scientific and technological interest as: 
 Short communications that seek to evidence a certain theme (complementary, to comment or 
to explain with some results), presentations of books of specialty, reviews with the main 
materials (unpublished) of international and national congresses and documents with 
scientific character recognized by the competent organs of the Journal as of great national 
interest. 
 Materials of master or doctor thesis after prepared according to the norms of the RCMdaST 
and since they come to be considered of excellence and of great national and international 
interest for the scientific commission/editorial of the Journal. 
 
3. Norms for presentation of the texts 
Manuscripts should be submitted in Word file format and sent by email to 
cnic01dedicated@gmail.com. Texts should have no extra spaces between paragraphs, headers, or any 
other special formatting. In their email message, authors should explicitly acknowledge that they have 
read and accept the journal‟s “guidelines for submission and publication of manuscripts” by simply 
reproducing the text below and filling in the missingdata: 
I, _____________________, author of the text entitled ________________________, declare that I 
have read and accept the "guidelines for submission and publication of manuscripts" of RCMdaST. In 
the case co-authored texts, one of the authors must state that s/he is authorized by the other co-authors 
to act as their representative in all contacts with RCMdaST. He/she must also state, on behalf of all 
the authors, that they have read and accept the journal‟s “guidelines for publication”, reproducing the 
following text:  I,_________________________, as co-author of the text entitled  _______________, 
and acting as representative of the remaining authors, declare that I have read and accept the 
“guidelines for submission and publication of manuscripts” of RCMdaST. 
 
 The manuscripts must be written clearly and succinctly, in Portuguese or English. The word used in 
different language of the text must be inserted in italics. Manuscripts must not exceed 20 A4 pages, 
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should be typed in times new roman, size 12 justified, and include line numbers. Lines should be 
numbered consecutively throughout the entire document, double-space everything, including pages 
with tables, figures legends, footnotes and literature citations. Top and bottom margins must be of 2.5 
cm and left and right 3 cm. Do not indent subheadings or sub-subheadings or paragraphs. 
 
Articles should be divided, wherever possible, into sections in the following order: 
 Title, 
 Name (s) of the author (s),institutional Address and the corresponding author's E-mail, 
 Resumo - Abstract, 
 Palavras-chave, 
 Keywords, 
 Introduction, 
 Material and Methods (or methodology), 
 Results, 
 Discussion (the final part included the final considerations and possible recommendations, 
without need to place a subtitle for of limiting the beginning of the conclusive part). 
 To alternative title the results and discussion can be presented in an only block with the 
denomination Results and Discussion 
 Conclusion, 
 Acknowledgements (if the case), 
 Bibliographical references and, 
 Appendices or attachments (in case they exist) 
Note: It is possible to adapt the structure of the article to the nature of the area of which the article is 
concerned. 
 
Title 
Capitalize the first letter, size 14, bold justified left, followed by its translations into English (or 
Portuguese if English is the main language), size 12, bold, one line spacing between titles. Include a 
short title of 50 characters at most, in case the title exceeds this limit. Also include the scientific name 
without authority for all taxa. 
Name of the Authors 
Provide the name of each author, with only, the first name and the surname written out in full, size 12, 
justified left, each author separated by comas, the latter being preceded by the word „‟and‟‟ spacing 
between titles and authors should be two lines. Give the complete institution affiliation for each 
author at three levels (e.g. department/centre, institute and university), postal code, city country and e-
email address, size 10, italics, justified left, with a line single spacing. The address of the 
corresponding author must be complete. 
Abstract and summary – tiny letters, must not exceed 300 words, each: 
Keywords – tiny letters no more than five, sorted alphabetically and separated by commas. With a ine 
spacing of the abstract. 
Tables and Figure 
a) The graphs, outlines and photos or other type of graphic representation should be unified with the 
    denomination "Figure", and the title and legend should always be made under the respective figure. 
Should the legends be followed denomination of the Figure; 
b) The tables should be unified with the denomination "table", and the title should be placed on top 
and in case they exist description, underneath of the table; 
c) All the tables or figures, for besides for have title or legend, should be mentioned in the text body; 
d) The lines or histograms should be represented in way differentiated with relative ease in a copy to 
black and white (for example, to do resource to continue and discontinue lines, etc.; 
e) Besides chapters, subchapters and specify denomination, not and acceptable bold or to use italics or 
capital letters in the text, with the only aim of calling the reader's attention; 
f)  The words in Latin or foreigner language should be presented in italics or inserted enter quotation 
marks ("…") 
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g) The transcribed sentences of restricted forms or direct sentences of interviews should be inserted  
among ("…") 
h)  The tables and figures should not be inserted in the text of the paper. Each table and figure should 
be 
     inserted in a leaf the part with respective legend or description: 
i)  The tables and figure (in this order) should be placed in the final part of the text (after the list of 
     bibliographical references or of the attachments, in case these exist). If the global text to surpass 
the 
     reasonable size to be sent as an alone documents through internet, then the author(s) can decide to 
send the figures and if necessary the tables in separated; 
j)  Whenever the figure to be of a photo, for besides being inserted in a leaf the part with the 
respective legend, should be sent to editorial its original format; 
k) All other figures (graphs, outlines, tables, etc.) should also be sent in a possible format to be being  
edited, and not in object form: 
 
4. Form of citation and list of the bibliographical references 
•  The citation inside of the text body for all the fields, should be done by the alphabetical beginning  
(author-year) and not for numbers. If the work to be mentioned is of co-author, only mentioned all 
authors following of year if not more than two. If there are three or (more than two) co-authors, 
should mention in the text body only the last name of the first author following of et al. and the 
year.  
•    The list of bibliographical references should be organized by alphabetical order, with simple space  
    (space one) and separate from a reference for outa for a ''enter '' (of simple space/space one). The 
organization of the bibliographical list should be prepared in way to differentiate the works 
published in Journal, books, books edited (with chapters) and other publications as abstracts books, 
dictionaries, encyclopedias, etc. In the following examples, please take note of the system 
punctuation: 
Article of a periodical: 
Henriques, I.C; Moreira I. and Monteiro A. (2010) – comportamento de cultivares de milho quanto ao 
rendimento e susceptibilidade a pragas e doenças no planalto central de angola. Revista de ciências 
agrárias, vol.33n.2, p. 232-242. 
Book : 
Martinez, H.E.P. (1999) - O uso do cultivo hidropônico de plantas em pesquisa. 2ª ed Viçosa, 
Imprensa 
Universitária, 47 p. 
Chapter in a book: 
Berhuizen, J.C. (1995) - The effect of temperature on plan growth, development and yield. In slatyer, 
R.O. (Ed.) - Plant responses to climatic factor. Paris Unesco, p.89-98. 
Thesis or Dissertations: 
Ker, J.C. (1995) - Mineralogia, sorção e dessorção de fosfato, magnetização e elementos traços em 
latos solos do Brazil. Doctoral thesis. Viçosa Universidade Federal de Viçosa, 181p. 
Published paper from a conference or a congress: 
Bickerstaffe, R; Couter, E, C. and Morton, J.D. ( 1997) - Consistency tenderness of retail meat in New 
Zeland. In: Proceedings 43st Internasional congress of meat science and technology. Auckland, New 
Zealand, ICOMST, p.196-197. 
Electronic documents: 
Radish, M.C. and Baptist F.O. (2005) - Floresta e socidade: um percuso (1875-2005) - Silva Lusitana 
[online], vol.13n.2.p.143-157 [cited 2006-06-14]. Available from:<http://wwwscielo.oces 
mctes.pt/pdf/slu/v13n2a01.pdf>. 
• The indication of page number inside the text, with the purpose of clarifying from which part of the 
bibliographical reference the material or used information were taken from, will only be allowed in 
case of transcription of restricted forms of direct sentences of a specific work or interview. 
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• Independently of the discipline/subject or area of science, not be accepting baseboards (footnote) of 
bibliographical references, definitions or explanations of acronyms or acronyms in the end of each 
page. For reasons editorials and of easy understanding of the text and localization of the references 
used the authors of texts be submitted to RCMdaST should adopt a simple stylistic, placed the 
citations, definitions or any other explanations inside of the text body and the bibliographical list 
(bibliographical references) in the end (before the attachments or appendixes, in case these exist). 
All the bibliographical citations used in the text should consist in the list of bibliographical 
references. 
 
5. Complementary information 
•  The authors, when submit texts for publication in the Journal, will be legally responsible for the    
warranty that the work doesn't constitute an infraction to author's right, exempting the Journal of 
any    responsibilities; 
•  Authors should always provide a brief biographical note together with their submission, in English 
or    Portuguese (500 characters max.), if possible both (English and Portuguese). 
•   The analyses and emitted opinions in the texts are of exclusive responsibility of the authors; 
•  The articles that not adequate the request established can be rejected without submitted the 
evaluation    of the independent arbitration; 
•   All the articles should be sent in electronic version that includes the text, tables and original 
figures. All the manuscripts submitted to the Journal won't be returned, independently will be or 
don't accept for    publication; 
•  Won‟t be object of publication in the RCMdaST, works merely descriptive, with poor sequence or     
systematization, with little consistency (with uncertainties) and weak scientific coherence and also 
one     of the materials already published (same that partially); 
•  The Journal can accept the publication of articles already published in another languages since, the    
Scientific Commission emits a recommendation in this sense, tends in bill the great scientific or    
national interest in translating it referred matter for the Portuguese language. The delivery of the    
translated version, should be accompanied of a formal authorization of the author or detainer of 
rights    of the original article so that it is published in the RCMdaST; 
•  The units or greatness be used in the articles of the RCMdaST should agree to the norms of the 
    International System of Units (IS); 
 
6. Process of Evaluation for reviewers and decision about publication of the articles submitted 
a) The Journal bill with a group of teachers and national and international researchers of notorious to 
know in the several areas of the knowledge. The original are submitted to the reviewer‟s approval, 
specialists recognized in the same themes. The works/articles are sent for evaluation without the 
identification of the author. The original are immediately forwarded the reviewers in the area of 
knowledge of article. 
b) The process of evaluation of articles based on an evaluation system for reviewers that is realized in 
2 (two) successive stages (Figure 1). 
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Figure 1. Articles evaluation process (adapted of Wilsom, J., Sense About Science, 2012). 
 
1) An initial appreciation (screening) by Editorial that decides on the submission or not of the 
articles to the subsequent phase of appreciation on by reviewers anonymous; this decision is 
taken pondering, on one side, pertinence approaches/criteria‟s, interest and quality, defined in 
consonance with the political editorial of the Journal, and, on the other hand, the conformance 
of articles to the norms of presentation of constant texts of this document; 
2) Articles selected in the first stage will be sent to reviewers in the same area of knowledge or 
kindred and for at least 2 or 3 reviewers (Peer Reviewers), to those asked opinions that will 
found the final decision with relationship to the publication or not of articles (Peer review form 
will be sent for the Editorial to the reviewers). Based in the recommendations, the Editorial 
gathers and made the final decision. 
c) Editorial may suggest to authors the revision of the articles proposed, by means of the constant 
indications of opinions received, and to condition its publication to a new appreciation of the 
versions revisions. 
d) Authors selected for publication will be notified, and they will receive instructions related to the 
procedures technical editorials. 
e) Authors of manuscripts that not selected for publication will receive notification, when the articles 
have 
    passed to the second appreciation stage, to join the opinions that were object (reasons of the 
rejects). 
 
7. Doubts and omissions 
The norms or rules presented can be modified in future editions of the Journal. That, prior to sending 
its work it certifies - if the rules in vigor, consulting to ensure they meet the most recent editions. All 
the hesitations and omissions can be sent through the email:cnic01dedicated@gmail.com 
 
 
 
 
 
 
 
